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From: Pulido, Emma
To: Chavira, Raymond; "Kate Burger (KBurger@dtsc.ca.gov)" (KBurger@dtsc.ca.gov); Bradley A Barquest


 (bradley.barquest@utc.com); Kerang.Sun@CH2M.com; Dan@WQA.com
Cc: Parsons, Scott
Subject: Bi-Monthly Progress Report (Oct 2014 - Nov 2014)
Date: Wednesday, December 10, 2014 2:15:56 PM
Attachments: Bi-Monthly_20141210.pdf


Good afternoon, 
 
Please see the attached Bi-Monthly Progress Report (reporting period: October 2014 through
 November 2014) per Scott Parsons’ request. Hardcopies of the report were sent to the individuals
 designated to receive them based on the distribution list. Please let me know if you have any
 questions.
 
Thank you,
 
Emma Pulido | Administrative Assistant
Direct: 949.809.5118 | Main: 949.809.5000 | Fax: 949.809.5010
emma.pulido@tetratech.com


 
GeoTrans, Inc. | A Tetra Tech Company
17885 Von Karman Avenue, Suite 500 | Irvine, CA 92614  www.geotransinc.com |www.tetratech.com


 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution
 or use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the
 intended recipient, please notify the sender by replying to this message and then delete it from your system.
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December 10, 2014 
 
United States Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, California 94105 
 
Attention:      Mr. Raymond Chavira  
 
Subject:       Bi-monthly Progress Report 



Reporting Period: October 2014 through November 2014 
Puente Valley Operable Unit 
Shallow Zone North of Puente Creek 
Interim Remedial Design/Remedial Action 
Los Angeles County, California 



  
Dear Mr. Chavira: 
 
The subject bi-monthly progress report is provided below as required by Section X of the Consent 
Decree (CD). 
 
(a) Actions Completed During Reporting Period 
 
The following actions were completed by Tetra Tech on behalf of United Technologies 
Corporation/Carrier Corporation (UTC/Carrier) during the reporting period of October 1, 2014 
through November 30, 2014: 
 



• Tetra Tech and UTC/Carrier participated in the PVOU Stakeholders Meeting on November 
18, 2014; and   



• UTC/Carrier continued work on the Puente Valley Operable Unit (PVOU) Shallow Zone North 
of Puente Creek (SZN) Annual Comprehensive Groundwater Monitoring Report (AGWMR). 



(b) Summary of Data Collected During Reporting Period 



• No data were collected during this reporting period. 
  



(c) Deliverables Completed During Reporting Period 



• The bi-monthly progress report for the August 2014 to September 2014 reporting period. 



 (d) Planned Actions for Next Six Weeks 
 
The following actions are planned for the beginning of December through mid-January: 
 



• UTC/Carrier will submit the 2014 Annual Comprehensive Groundwater Monitoring Report, 
PVOU SZN;  
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• UTC/Carrier will review and comment on the Northrop Grumman Corporation (NG) draft work 
plan associated with the NG PVOU Shallow Zone South of Puente Creek (SZS)/Intermediate 
Zone (IZ) large scale pumping test following receipt from the United States Environmental 
Protection Agency (USEPA). UTC/Carrier understands that the draft work plan was 
scheduled for submittal to the USEPA on November 21, 2014;  



• UTC/Carrier will participate in the NG PVOU SZS/IZ large scale pumping test currently 
scheduled for mid-January; 



• UTC/Carrier will commence preparation for the March 2014 PVOU SZN groundwater 
monitoring and sampling event.  Synoptic groundwater level measurements will be collected 
in coordination with NG during the first week of March; and 



• UTC/Carrier will participate in meetings with the USEPA and NG to discuss the 
modifications/corrections to the existing conceptual site model that are being developed by 
these two entities.  Although originally anticipated for September 2014, the revised meeting 
dates have not been provided to UTC/Carrier.     



 (e) Project Status/Schedule 



The project schedule is summarized below. 
 
(i) Percent Complete 
 
As requested by the USEPA, the PVOU SZN Interim Remedy will be completed in phases with the 
PVOU SZ Phase I Eastern Plume being the first phase.  It is our current understanding that each 
phase of the PVOU SZN remedy will be performed in conformance with the Statement of Work 
(SOW) that was attached to the CD as Exhibit D, and all submittals required by the SOW will be 
reviewed and approved by the USEPA for each phase (e.g. if the PVOU SZN Interim Remedy is 
implemented in two phases then two of each required submittal will be prepared by UTC/Carrier and 
approved by the USEPA).  We will continue discussions with the USEPA to identify ways to reduce 
and/or eliminate procedural delays that impede implementation of the PVOU SZ Phase I Eastern 
Plume (and subsequent Phases as necessary).  A summary of the percent complete for the Phase 1 
(i.e. the PVOU SZ Phase I Eastern Plume Early Action) tasks and deliverables is provided below: 



• The Draft Remedial Design Work Plan for the PVOU SZ Eastern Plume Early Action (now 
referred to as the PVOU SZ Phase I Eastern Plume Interim Remedy) is 100 percent 
complete. This document has been submitted to the USEPA and is currently being reviewed 
by the USEPA; and 



• The PVOU SZ Phase I Eastern Plume Reinjection Well Installation and Pilot Study Work Plan 
is 100% complete and has been submitted to the USEPA. 



 (ii) Unresolved Delays 
 



• There are no unresolved delays at this time.   
(iii) Efforts to Mitigate Delays 
 



• There are no unresolved delays at this time. 



j:\utc\pvou\2014\bi-monthly reports\oct-nov\bi-monthly_20141210.docx               2                                  TETRA TECH 
  











 
(f) Modifications to Work Plans and Schedule 
 



• There are no modifications to the work plans and schedules at this time.  
 
(g) Community Relations  
 
 (i) Actions Completed During Reporting Period 
 



• There were not any community relations activities completed during this reporting period. 
 
(ii) Planned Activities for Next Six Weeks 
 



• Tetra Tech and UTC/Carrier will work with the USEPA on Community Relations on an as 
requested basis for upcoming field activities. 



 
Sincerely, 
 
TETRA TECH 
 
 
 
Scott E. Parsons 
Principal Engineer 
 
cc: Kate Burger, Department of Toxic Substances Control (1 hard copy and e-mail) 
 Brad Barquest, United Technologies Corporation (e-mail) 
 Kerang Sun, CH2MHill (1 hard copy and e-mail)  
 Dan Colby, San Gabriel Basin Water Quality Authority (e-mail) 
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			Attention:      Mr. Raymond Chavira


			The project schedule is summarized below.


			 There are no unresolved delays at this time.


			TETRA TECH


			Scott E. Parsons










From: Barquest, Bradley A UTCHQ
To: Chavira, Raymond
Cc: Maldonado, Lewis; Platt, David UTC
Subject: Draft Access Agreement between Northrop-Grumman and UTC for Use of various wells during the Northrop-


Grumman Pumping Test
Date: Monday, November 10, 2014 10:38:45 AM
Attachments: PVOU_-_Draft Access_Agreement_Between NG and UTC for_monitoring and extraction wells.docx


Ray,
 
In response to your voice mail of Friday November 7, 2014 , I am sending you the attached draft
 Access Agreement permitting Northrop-Grumman to utilize wells S11, S09, and VCW06 during the
 long term aquifer test that will be performed by Northrop-Grumman.  Please forward the attached
 Draft Access Agreement to Northrop-Grumman so that they can transfer it to their letterhead,
 insert appropriate names, etc., and return the document and necessary attachments to David Platt
 Esq. (UTC) for execution.   We will return the executed agreement to Northrop-Grumman promptly
 to minimize potential delay in this activity.
 
Call or e-mail with questions
 
 
Bradley A Barquest, R.G. 
United Technologies Corporation 
Telephone 763-432-5695 
e-fax         860-622-0566 
bradley.barquest@utc.com
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DRAFT





Mr. David Platt


Assistant General Counsel


United Technologies Corporation One Financial Plaza, MS 524 Hartford, CT 06103


Re: Northrop Grumman Request to Access UTC Wells Dear Mr. Platt:


[bookmark: _GoBack]Northrop Grumman Systems Corporation (“Northrop Grumman”) is requesting permission to access groundwater monitoring and extraction wells ------------------------ in support of performing a long term aquifer test as requested by the United States Environmental Protection Agency (USEPA). The long term aquifer test will be performed by GeoSyntec and their subcontractor (collectively “Northrop Grumman’s representatives”).  The activities and equipment associated with the long term aquifer test will be described in a Work Plan that will be approved by the USEPA prior to commencing work.


This letter provides for one-time access to groundwater monitoring and extraction wells -------------------- in support of performing a long term aquifer test as will be described in a USEPA-approved Work Plan. Further, Northrop Grumman and its representatives agree to comply with the following conditions in accessing UTC’s wells:


(1) Northrop Grumman or its representatives shall provide UTC or its representatives with 5-day advance notice of the date and time that the long term aquifer test will commence.


(2) Northrop Grumman or its representatives shall provide UTC with all long term aquifer test data within 30 days after completion of the long term aquifer test.


(3) Northrop Grumman or its representatives shall be responsible for obtaining any permits necessary for accessing wells located in public rights of way.


(4) Northrop Grumman’s representatives shall have insurance in the following amounts in effect at all times when accessing UTC’s wells.


(a) Commercial general liability insurance (including contractual liability coverage) on an occurrence basis for bodily injury, death, property damage, and personal injury, with coverage limits of not less than One Million Dollars ($1,000,000) per occurrence and Two Million Dollars ($2,000,000) general aggregate for bodily injury and property damage;


(b) Auto liability insurance covering all owned, non-owned and hired vehicles, with coverage limits of not less than One Million Dollars ($1,000,000) per occurrence for bodily injury and property damage;


(c) Worker’s compensation insurance as required by law in California, including employer’s liability coverage for injury, disease and death, in the statutorily mandated amounts; and


DRAFT


(5) Northrop Grumman shall repair as its sole cost any damage its activities may cause to UTC’s wells or their appurtenances.


Northrop Grumman with coordinate all activities with Brad Barquest





Sincerely,











[Name]


[Title]











Agreed to:	___________________________	


United Technologies Corporation


Enclosure: Figure 1 - Groundwater Extraction Well S-11A Well Location Map




cc:	Amy Sullivan – Northrop-Grumman
	Brad Barquest - UTC









UTCLEG1-#146988







From: Parsons, Scott
To: Chavira, Raymond
Subject: FW: Former Carrier Site: SVE Optimization Work Plan
Date: Monday, November 03, 2014 5:12:40 PM
Attachments: SVE Workplan_20141031.pdf


Transmittal_Ltr 20141028.pdf


Ray,
 
You were not copied on the original email earlier today submitting the attached work plan to the
 LARWQCB earlier today.  Please call if you have any questions.
 
 
Scott Parsons | Principal Engineer
Direct: 949.809.5222 | Mobile: 949.521.1439 | Fax: 949.809.5010
Scott.Parsons@tetratech.com
 
Tetra Tech
17885 Von Karmann Avenue | Suite 500 | Irvine, CA 92614-6213
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 
 


From: Parsons, Scott 
Sent: Monday, November 03, 2014 4:10 PM
To: 'Ayele, Bizuayehu@Waterboards'; Paul Dinardo (Paul.dinardo@utc.com)
Subject: Former Carrier Site: SVE Optimization Work Plan
 
Bizu,
 
Please find attached a transmittal letter and associated work plan to perform a MIP and soil vapor
 investigation at the former Carrier facility in City of Industry, California.  The purpose of the
 investigation is to optimize the operation of the soil vapor extraction system.  Your prompt review
 and approval of the work plan, which was uploaded to GeoTracker today,  would be greatly
 appreciated to enable us to commence the field work. 



mailto:Scott.Parsons@tetratech.com

mailto:Chavira.Raymond@epa.gov

mailto:Scott.Parsons@tetratech.com
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LIST OF ACRYNOMS 



 
1,2-DCA  1,2-dichloroethane 
AOC   Area of Concern 
Bgs   below ground surface 
CHHSL  California Human Health Screening Level 
Cis 1,2-DCE  cis 1,2-dichlorothene 
COCs   chemicals of concern 
DHS   Los Angeles Department of Health Services 
DQI   data quality indicators 
EC   electrical conductivity 
ECD   electron capture detector 
eV   electron volt 
FID   flame ionization detector 
HASP   Health and Safety Plan 
IDW   investigation derived waste 
LARWQCB  Los Angeles Regional Water Quality Control Board  
mg/kg   milligrams per kilogram 
ml/min   milliliters per minute 
MIP   Membrane Interface Probe 
NAPC   non-aqueous phase liquids 
ND   not detected 
PCE   tetrachloroethene  
PID   photoionization detector 
PVC   polyvinyl chloride 
QA   quality assurance 
QC   quality control 
ROW   right of way 
SVE   soil vapor extraction 
TCE   trichloroethene 
Trans 1,2-DCE trans 1,2-dichloroethene 
USA   Underground Service Alert 
USCS   Unified Soil Classification System 
USEPA  United States Environmental Protection Agency 
UTC   United Technologies Corporation 
µg/L   micrograms per liter 
VOC   volatile organic compound 
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1.0 INTRODUCTION 



This Work Plan presents the methodologies to perform a soil vapor extraction (SVE) 
optimization assessment at the former Carrier Corporation/United Technologies Corporation 
(UTC)  facility located in City of Industry, California (the Site).  The SVE optimization will be 
performed in the area of concern (AOC) 1 and AOC 2 of the Site. Figure 1 presents the Site 
map. 



1.1 OBJECTIVES 



The objectives of the SVE optimization Work Plan are to: 



 Perform a Membrane Interface Probe (MIP) investigation to assess the lithology and the 
current lateral and vertical distribution of the constituents of concern (COCs) in soil and 
soil vapor beneath AOC 1 and AOC 2.  The COCs are tetrachloroethene (PCE), 
trichloroethene (TCE), cis 1,2-dichloroethene (cis 1,2-DCE), 1,2-dichloroethane (1,2-
DCA), trans 1,2-dichloroethene (trans 1,2-DCE), and vinyl chloride; 



 Utilize the information obtained from the MIP investigation to install soil vapor probes in 
zones of elevated COC concentrations and/or lithologies that are conducive to soil vapor 
transport; 



 Utilize the newly installed soil vapor probes to assess the SVE radius of influence by 
collecting vacuum measurements and assess the effectiveness of the existing SVE 
system by collecting soil gas samples; and 



 Utilize the information and data collected from the MIP and soil vapor probes to optimize 
the existing SVE system by adjusting  the existing SVE configuration and, if warranted, 
installing new SVE wells. 



1.2 BACKGROUND  



The Site operated as an air conditioning manufacturing facility from approximately 1958 until 
1996, before being sold in 1999. Following the sale, the approximately 570,000 square-foot 
manufacturing building was subdivided into 17 warehouse spaces with addresses that range 
from 877 to 943 South Azusa Avenue, City of Industry, California, as shown on Figure 1. 



A PCE release from the former main vapor degreaser and associated sump was discovered by 
Carrier personnel in 1985 and immediately reported to the Los Angeles Regional Water Quality 
Control Board (LARWQCB). This area is identified as AOC 1, and is located  in the warehouse 
space of 931 S. Azusa Avenue (Figure 1). 



Numerous LARWQCB-approved investigations were conducted at the site from 1985 to 1996 to 
identify the extent of impacts at the Site. Three AOCs were identified at the Site during these 
investigations; the LARWQCB required remediation using SVE at AOCs 1 through 3 (Figure 1).   











 



j:\utc\coi\2014\soil assessment wp\sve workplan_20141031.docx                   2               TETRA TECH 



Soil vapor extraction began in 1988 at AOC 1 and was expanded to include additional SVE 
wells in AOCs 2 and 3 in 1992.  The SVE system continued operating until June 2011, when the 
LARWQCB  approved a temporary shutdown due to the low and asymptotic recovery rate 
(LARWQCB, 2011).  The LARWQCB requested that Carrier prepare a Soil Assessment Work 
Plan to confirm the soil cleanup. Tetra Tech submitted the Soil Assessment Work Plan in August 
2011 (Tetra Tech, 2011), which was approved in January 2013 (LARWQCB, 2013).  



Tetra Tech implemented the Soil Assessment Work Plan in February 2013, which included 
collecting  soil and soil vapor samples from AOCs 1 through 3. The soil vapor analytical results 
were compared to the California Human Health Screening Levels (CHHSLs).  The soil and soil 
vapor results are summarized on Figures 2 and 3.  The soil vapor analytical results and the 
evaluation of the results were presented  in the Soil Assessment Report (Tetra Tech, 2013), and 
are summarized below: 



 10 soil vapor samples were collected from AOC 1. PCE concentrations ranged from 0.76 
(SVS11-15) to 4,600 micrograms per liter (µg/L) (SVS08-15).  The PCE concentrations 
detected in all of the AOC 1 soil vapor samples exceeded the PCE CHHSL of 0.6 µg/L; 



 22 soil matrix samples (including duplicates) were collected in AOC 1.  PCE 
concentrations ranged from less than 0.006 to 29.8 mg/kg in the soil matrix samples 
collected from AOC 1; 



 One soil vapor sample was collected in AOC 2. PCE and TCE soil vapor concentrations 
of 5,200 µg/L and 130 µg/L, detected in this sample exceeded the respective soil vapor 
CHHSLs. All other VOC soil vapor concentrations were less than their respective 
CHHSLs; 



 One soil matrix sample was collected at 5 feet below ground surface (bgs) from AOC 
2.  Rig refusal was encountered at 5 feet bgs at this and at seven other locations.    
Therefore, soil matrix samples could not be collected at 10, 15, and 20 feet bgs in AOC 2,  
as proposed in the Soil Assessment Work Plan; and  



 Eleven soil vapor samples were collected in AOC 3. VOC concentrations were less than 
their respective CHHSLs in all soil vapor samples collected from AOC 3.   



Based on the results summarized above, Tetra Tech recommended the following: 



 AOC 3 – Requires no further action; SVE system operation should be permanently 
discontinued; and  



 AOCs 1 and 2 – Continue SVE operation. The SVE system in AOCs 1 and 2 was 
restarted on March 22, 2013 and has continued to operate. 



The purpose of this Work Plan is to collect data that will be utilized to support an assessment of 
SVE optimization alternatives. 
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1.3 SITE STUDY AREA 



This Work Plan Study Area includes AOCs 1 and 2, shown on Figure 1 



1.4 PROJECT ORGANIZATION 



The LARWQCB is the lead agency for remedial activities at the Site. Tetra Tech is conducting 
the work on behalf of UTC. The Tetra Tech team will perform the activities described in this 
Work Plan. The following individuals will receive copies of the approved Work Plan: 



 Paul Dinardo – UTC Project Coordinator 



 Bizu Ayele – LARWQCB Project Manager 



 Scott Parsons - Tetra Tech Project Manager 



 James Walker – Tetra Tech Lead Geologist 



 Tiffany Thomas – Tetra Tech Quality Assurance (QA) Manager 



The individuals participating in the project and their specific roles and responsibilities are 
discussed below: 



1.4.1 UTC Project Coordinator 



Mr. Paul Dinardo, the UTC Project Coordinator, is a primary decision maker for the project. His 
project responsibilities include: 



1. Overall responsibility for the investigation on behalf of UTC. 



2. Final project decisions, with authority from UTC to commit the necessary resources to 
conduct the project. 



1.4.2 LARWQCB Project Manager 



Mr. Bizu Ayele, the LARWQCB Project Manager, is also a primary decision maker and the 
primary point of contact for any inquiries from community members, local government officials, 
and the media. His project responsibilities include: 



1. Overall responsibility for the investigation on behalf of the LARWQCB. 



2. Reviewing and approving the Work Plan. 



3. Reviewing technical reports and monitoring the overall project schedule. 



4. Final project decisions, with authority from LARWQCB to commit the necessary 
resources to conduct the project. 
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1.4.3 Tetra Tech Project Manager 



Mr. Scott Parsons, the Tetra Tech Project Manager, has project responsibilities that include: 



1. Directing the investigation scope with the project team. 



2. Working with the project team to review investigation data and determining the direction 
of the investigation. 



3. Summarizing the soil and soil vapor sampling activities and results. 



1.4.4 Tetra Tech Lead Consulting Geologist 



Mr. James Walker, the Tetra Tech Lead Consulting Geologist, has project responsibilities that 
include: 



1. Developing the investigation scope with the project team. 



2. Reviewing investigation data and making decisions regarding the direction of the 
investigation. 



3. Summarizing the soil and soil vapor sampling activities and results. 



1.4.5 QA Manager 



The QA Manager, Ms. Tiffany Thomas, responsibilities include: 



1. Coordinating with the analytical laboratory,  



2. Reviewing the technical quality of the field and laboratory procedures, adherence to the 
laboratory QA manual, and strict adherence to project schedules concerning the analysis 
of parameters of interest.  



3. Ensuring the quality of sample analysis and completeness of data documentation. 











 



j:\utc\coi\2014\soil assessment wp\sve workplan_20141031.docx                  5               TETRA TECH 



2.0 DATA QUALITY OBJECTIVES 



The data quality objectives for this SVE optimization evaluation include: 



 Assess the lithology and the lateral and vertical extent of the 2013 concentrations of 
COCs in soil and soil vapor beneath AOC 1 and AOC 2;  



 Assess the radius of influence and effectiveness of the existing SVE system; and 



 Optimize the effectiveness and operation of the existing SVE system by adjusting the 
current SVE configuration and installing new SVE wells, if appropriate. 



Data will be subject to a Tier III data validation by the QA Manager to verify that the data are 
complete and defensible, following the guidance document “EPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Data Review,” (USEPA, 2008).   
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3.0 PROPOSED SCOPE OF WORK 



This section presents the methodologies for performing the SVE optimization evaluation. Tetra 
Tech and its subcontractors will implement the field sampling activities.  



3.1 PRE-FIELD ACTIVITIES 



3.1.1 Site Access 



Following LARWQCB approval of this Work Plan, Tetra Tech will meet with the property owners 
and the occupants of 931 S. Azusa Avenue (the warehouse space where AOCs 1 and 2 are 
located) to review field work details, including but not limited to the schedule, location, access 
issues, and space requirements associated with the field work. Tetra Tech will also coordinate 
with the occupants of 930, 935 and 937 W. Azusa Avenue (see Figure 1), in case the 
investigation extends into a neighboring warehouse space.  Tetra Tech will notify and coordinate 
the sampling activities with the LARWQCB, the Site owners, and the occupants of 930, 931, 
935, and 937 S. Azusa Avenue approximately two weeks before commencing fieldwork.  



3.1.2 Health and Safety Plan 



A Health and Safety Plan (HASP) has been prepared for the field activities discussed herein. A 
copy of the HASP is provided as Attachment A. 



3.1.3 Permitting 



The soil borings will not penetrate groundwater; therefore, Los Angeles Department of Health 
Services (DHS) permits will not be required.  None of the work will be conducted in the public 
right-of-way (ROW); accordingly, ROW permits will not be required. 



3.1.4 Utility Clearance 



Underground Service Alert (USA) will be contacted at least 48 hours in advance of commencing 
invasive activity, to identify the location of utilities in the area. The proposed work area will be 
marked with white paint as required by USA, who will contact all utility owners of record within 
the vicinity and notify them of the intent to perform subsurface invasive activities. All utility 
owners of record will mark the position of their utilities on the ground surface.  



In addition to contacting USA, Tetra Tech will retain the services of a geophysical utility locator 
to identify subsurface improvements in the area and clear the proposed work area. 



3.2 MEMBRANE INTERFACE PROBE INVESTIGATION 



An MIP  investigation will be performed to assess the lithology and the current vertical and 
lateral distribution of volatile organic compounds (VOCs) in the soil beneath AOCs 1 and 2, and 
to identify appropriate soil vapor probe locations and screen intervals.   



The MIP is a screening tool that acts as an interface between the contaminants in the 
subsurface and the gas-phase detectors at the surface. The ability to detect a contaminant is 
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determined by the type of detectors being used. Each detector is designed for sensitivity to a 
group or type of contaminant.  The MIP consists of a soil electrical conductivity (EC) logging tool 
used to interpret lithology and a membrane interface probe used to identify the zones of 
contamination. The MIP/EC tool will be pushed into the ground to collect continuous data from 
the surface to the target depth.  Logs will be generated to estimate both the type of sediments 
present in the subsurface and estimate zones of contamination.  
 
The MIP heats the soil and water up to 250 degrees Fahrenheit and analyzes the resultant 
volatiles using different detectors that have sensitivity to a particular group or type of 
contamination.  The electron capture detector (ECD) provides sensitivity to chlorinated 
compounds, the photoionization detector (PID) provides sensitivity to non-aqueous phase 
liquids (NAPL), and the flame ionization detector (FID) provides sensitivity to aromatic 
compounds and confirmation of high concentrations identified by the other two detectors.  
 
Five MIPs will be advanced to the bottom of the unsaturated zone, approximately 20 feet bgs, in 
AOC 1, at locations shown on Figure 2.  These MIPs will be used to characterize the lithology 
and COC distribution at and around SVS-08, where PCE was detected at 29.8 mg/Kg in soil and 
at concentrations of up to 4,600 ug/L (15 feet bgs) in soil vapor during the 2013 soil 
assessment.   
 
Based on the data received from the initial five boreholes, step-out MIPs may be advanced for 
additional characterization.  Tetra Tech has assumed that eight step-out MIPs will be advanced 
at a radial distance of 20 feet from SVS-08, as shown on Figure 2.  However, the actual number, 
depths, and locations of the MIPs will be determined in the field by a California-registered 
Professional Geologist based on evaluation of the real-time data provided by the MIP 
investigation.  
 
The presence of permanently installed warehouse storage racks in AOC 2 obstruct sampling, 
accordingly, the configuration of MIP locations will be different in AOC 2 compare to AOC 1.  
Five MIPs will be advanced to the bottom of the unsaturated zone, approximately 20 feet bgs, in 
AOC 2, at locations shown on Figure 3.  These MIPs will be used to characterize the lithology 
and COC distribution at and around SVS-06, where PCE was detected at 0.026 mg/Kg in soil 
matrix and 5,200 ug/L in soil vapor (5 feet bgs) during the 2013 soil assessment.  
 
Based on the data received from the initial five boreholes, step-out MIPs may be advanced for 
additional characterization.  Tetra Tech has assumed that ten step-out MIPs will be advanced as 
shown on Figure 3.  However, the actual number, depths, and locations of the MIPs will be 
determined in the field by a California-registered Professional Geologist based on evaluation of 
the real-time data provided by the MIP investigation. 
 
3.3 SOIL VAPOR PROBES  



Following the completion of the MIP investigation, soil vapor probes will be installed in AOCs 1 
and 2 in locations determined by the MIP investigation results.  The soil vapor probes will be 
used for the following purposes: 
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 Provide soil vapor samples to confirm the semi quantitative VOC distribution provided by 
the MIP investigation.  The soil vapor samples will be submitted to a state-certified 
laboratory for VOCs analysis;  



 Collect soil samples that will be evaluated by a California-registered Professional 
Geologist to confirm the qualitative lithologic descriptions provided by the MIP 
investigation; and 



 Monitor soil vapor concentrations on a long-term basis and provide data to assess the 
SVE radius of influence in AOCs 1 and 2 to aid in optimizing the SVE system operation 
for mass removal and protection against vapor intrusion. 



The soil vapor probes will be designed to target areas of elevated VOC concentrations, depth 
intervals characterized by lithological properties that are conducive to soil vapor transport, and 
data gaps, if any, that are identified during the MIP investigation.  The locations and completion 
intervals will be determined using the MIP results.  For planning purposes it is assumed that six 
triple-completion soil vapor probes will be installed in each AOC with screen intervals at 20 feet 
bgs, 10 feet bgs, and just below the slab (sub slab).    



The soil vapor probes will be constructed inside a direct-push borehole that extends to a depth 
of 20 feet bgs.  The probes will be constructed using 1/4-inch diameter stainless steel tubing 
and a 6-inch long, #50 mesh, stainless-steel screen assembly.  The soil vapor probes are 
proposed to be assembled and then inserted into the boreholes.  Typical installation procedures 
for a triple completion soil vapor probe with screen intervals at 20 feet, 10 feet and sub slab are 
as follows:  



 The borehole will be advance to approximately 20 feet bgs with a direct push rig; 
 



 The 20-foot soil vapor probe will be placed in the borehole, and filter sand (#2/12) will be 
tremied to the bottom 12 inches of the hole (20 feet to 19 feet bgs). A few inches of 
granular bentonite will be placed on top of the sand, and hydrated bentonite will be added 
to 10 feet bgs;  
 



 The 10-foot soil vapor probe will be placed in the borehole and filter sand (#2/12) will be 
tremied to the current bottom of the hole (10 feet to 9 feet bgs).  A few inches of granular 
bentonite will be placed on top of the sand, and hydrated bentonite will be added to 5 feet 
bgs; 
 



 The 5-foot soil vapor probe will be placed in the borehole and filter sand (#2/12) will be 
tremied to the current bottom of the hole (5 feet to 4 feet bgs).  A few inches of granular 
bentonite will be placed on top of the sand, and hydrated bentonite will be added to 0.5 
feet bgs; and 
 



 The tops of the soil vapor probes will be completed with compression-fit brass ball valves.  
A hose barb for soil gas sampling will be attached to the top of the ball valve.  The probes 
will be secured inside flush-mounted traffic-rated well boxes.  The soil vapor probes will 
be allowed to equilibrate for 48 hours after installation prior to collecting soil gas samples.   
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A lithological log of each boring will be prepared in the field by a geologist or engineer under the 
direct supervision of a California-registered Professional Geologist.  Lithologic samples will be 
described according to the Unified Soil Classification System (USCS) and Munsell Color Index.  
Grab samples will be screened in the field for VOCs by analyzing head space with a 
photoionization detector (PID) equipped with a 10.2 electron volt (eV) photoionization lamp.  The 
PID readings and other pertinent information will be recorded on the field boring log.   



The soil vapor probes will be left in place for future soil vapor sampling and vacuum 
measurements.  



3.3.1 Soil Matrix Sampling 



Undisturbed soil matrix samples will be collected from depth intervals exhibiting elevated VOC 
concentrations, based on the MIP results and/or PID readings, and submitted to Eurofins 
Calscience, Inc. of Garden Grove, California, a state-certified laboratory for VOC analysis using 
USEPA Method 8260B/5035. 



The soil matrix samples will be collected using an EnCor® (or equivalent) sampling system, and 
preserved using USEPA Method 5035.  It assumed that four soil matrix samples will be 
collected from each borehole associated with a soil vapor probe.  A total of four disposable 
EnCor® (or equivalent) samplers will be prepared for each soil boring.  The soil matrix samples 
will be collected by quickly pushing the sampler into freshly exposed soil recovered from each 
discrete sampling depth until the sampler is full, then tightly securing the sampling cap.  Each 
sampler will be labeled, and each set of soil samples will be securely sealed in a Ziploc® bag.  
The soil samples will then be immediately placed in a thermally insulated cooler that is chilled to 
a temperature of approximately 4 degrees Celsius for delivery to the State-certified laboratory.   



3.3.2 Soil Vapor Sampling 



A mobile lab will be used for the analysis of soil vapor samples for the COCs by USEPA Method 
TO-15. Soil vapor samples will be collected in glass syringes for the on-site mobile lab at a flow 
rate not to exceed 200 milliliters per minute (mL/min). At each location a leak test will be 
conducted using Helium, in accordance with the Cal-EPA advisory for soil gas investigations 
(Cal-EPA, 2012).  



3.3.3 Radius of Influence Evaluation 



After the soil vapor sampling is completed, a vacuum gauge will be connected to each soil vapor 
probe to assess the effectiveness of the SVE system at that particular depth and location.  The 
vacuum measurements will be recorded in the field notes and used to assess whether manual 
adjustments and/or additional SVE wells would be beneficial to optimizing the effectiveness of 
the SVE system.   



3.4 INVESTIGATION DERIVED WASTE  



Investigation derived waste (IDW) will be contained onsite in appropriate containers pending 
transportation to a lawful disposal facility and disposed in accordance with federal, state, and 
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local requirements.  Composite IDW samples will be sampled for waste classification in 
accordance with the relevant regulatory and disposal facility requirements.  



3.5 SAMPLE DOCUMENTATION 



3.5.1 Field Notes 



Sampling notes will be maintained in the daily field logs or field sampling forms. Sample tags will 
be completed and attached to each sample collected. Chains-of-custody forms will be used to 
document transfer of the samples to the laboratory. A photograph will be taken of each sample 
to document the sample location. 



3.5.2 Field Sampling Forms 



The following information will be recorded on field sampling forms or daily logs: 



 Location (warehouse address); 



 Project Name; 



 Project Number; 



 Sample ID; 



 Sample Type; 



 Start Time and Date; 



 Stop Time and Date; 



 Weather; and 



 Sampler Name. 



3.5.3 Sample Tags 



Each sample collected from the Site will be properly labeled and will include the following: 



 Project Name; 



 Project Number; 



 Sample ID; 



 Date; 



 Time; and 



 Sampler Initials. 



3.5.4 Chain of Custody 



Any samples that will be sent to a fixed-base laboratory will be recorded under standard chain-
of-custody procedures. The chain-of-custody will have the sample identification, date and time 
of collection, and the samplers’ names. The chain-of-custody also will include the laboratory 
name, address, contact phone numbers, project name, project number, and site location. The 
chain-of-custody will be signed and dated with the time when samples are relinquished by the 
sample collection team. 
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3.6 QUALITY CONTROL/QUALITY ASSURANCE 



3.6.1 Quality Control Samples 



Quality control (QC) samples to be collected consist of performance samples and field duplicate 
samples. These samples will be collected at the frequency described below. 



 Field duplicate samples will be collected at a minimum of 10 percent of the total number 
of samples collected and analyzed for VOCs;  
 



 Laboratory duplicates will be analyzed at a minimum of one per analytical batch and 
analyzed for VOCs; and 
 



 One trip blank sample will be obtained from the laboratory for each cooler that will hold 
soil samples. The trip blanks will be submitted for analysis to the laboratory. 



The mobile lab will conduct a purge volume test (using 1, 3, and 10 purge volumes) and analyze 
one duplicate sample per day as recommended by the Cal-EPA advisory (Cal-EPA, 2012). 
Sample identification, sample analyses, and documentation will be performed as outlined in 
Section 3.5. 



3.6.2 Data Validation 



Data will be reviewed for data validation per EPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Data Review,” (USEPA, 2008). 



A memorandum summarizing the findings of the data validation for analytical results will be 
prepared for the samples collected during the assessment.  Validation will include a review of 
the project QC procedures, sampling procedures, analytical procedures, data reports, and Data 
Quality Indicators (DQIs).  Each review will include the following sections: 



 Field QC Samples; 



 Holding times; 



 Sample Conditions; 



 Preservation; 



 Equipment Calibration and Maintenance; 



 Laboratory QC Samples; 



 Reporting limits, data qualifiers, and case narratives; and  



 Observations of significance. 



The data validation results will determine if the samples are acceptable and valid, and if the 
analyses followed the approved method(s) and included acceptable QC procedures.  
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4.0 REPORT OF INVESTIGATION RESULTS 



Following receipt of all analytical results, Tetra Tech will prepare a report summarizing the 
additional assessment activities, including the soil and soil vapor sampling results, and will 
assess the efficacy of the existing SVE. The report will include the following information: 



 Chronology of field activities; 
 



 Summary of the field observations and any relevance they may have on the results of the 
investigation; 
 



 Field changes, if any, that deviated from the Work Plan; 
 



 A summary of the laboratory analytical results; 
 



 A comparison of the laboratory analytical results to the appropriate CHHSLs; 
 



 Associated figures and tables summarizing the results;  
 



 An assessment of the radius of influence and effectiveness of the existing SVE system, 
which may include recommended adjustments to the SVE configuration; and 
 



 A summary of findings and conclusions.   



Attachments to the report will include a copy of the laboratory analytical reports, boring logs, and 
field documentation forms. 
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1.0 INTRODUCTION 
 
This Site-Specific Health and Safety Plan has been prepared in accordance with the Occupational 
Safety and Health Administration (OSHA) Hazardous Waste Operations and Emergency 
Response; Final Rule Standard 29 CFR 1910.120, and in accordance with Title 8 California Code 
of Regulations 5192. The purpose of this plan is to establish safe procedures and work practices 
for Tetra Tech GEO (Tetra Tech) personnel and Tetra Tech subcontractors engaged in field 
activities.  
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 
 
2.1 KEY PERSONNEL AND EMERGENCY NUMBERS 
 
The following personnel and organizations are associated with the planned activities. The 
organizational structure will be reviewed and updated as necessary during the course of the 
project. 
 
Name/Title     Responsibility    Telephone 
 
United Technologies Corporation 



 
Paul Dinardo     UTC Contact    (248) 538-0190 
 
Tetra Tech 



 
Scott Parsons     Operations Manager/Project Manager (949) 809-5222 
Principal Engineer 
 
Ken Ingram     Site Supervisor    (626) 964-1212 
 
James Walker     Irvine Health & Safety Officer  (949) 809-5216 
Health & Safety Officer    On-Site Safety Officer   Cell: (323) 717-7554 
 
 
Willow Green     On-Site Safety Officer   (949) 809-5225 
Staff Geologist          Cell (626) 272-3178 
 
Michelle Gillie, CIH    Corporate Health & Safety   ((832) 251-5189 
           Cell (610) 348-7197 
Emergency Numbers 
 



Emergency Services    Ambulance, Fire, Police   911 
 



WorkCare     Incident Intervention Program  (888) 449-7787 



 
Subcontractor(s) 
 
Sean Tannehill     Vironex, Inc.    (714) 647-6290 
           Cell (714) 412-4840 
 
               
 
               



 
               



 
Additional subcontractors, if needed, will be identified as work progresses and will be required to 
complete UTC specific Health and Safety Training and to review, sign, and comply with the 
provisions of this Health and Safety Plan. Each of the personnel listed above has 40 hours or 
more of OSHA health and safety training for hazardous waste sites, annual 8-hour refreshers, 
and basic first aid and adult CPR training. 
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2.2 RESPONSIBILITIES OF KEY PERSONNEL 
 
On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 
medical surveillance and respirator fit tests, providing hazard communication information, providing 
training in safe operating procedures, and advising the project manager on any matters concerning 
the health and safety of employees or the public. The OSSO may be required to perform various 
types of area or personnel monitoring for purposes of verifying worker exposure and proper 
selection of Personal Protective Equipment (PPE). The OSSO will have the authority to change 
procedures and levels of protective clothing or to shut down operations. The OSSO and the Site 
Supervisor share responsibility for conducting safety meetings. The OSSO will review and maintain 
ambient air monitoring results.  
 
Site Supervisor - The site supervisor will maintain site security, oversee the field staff, and ensure 
compliance with all procedures (health and safety, decontamination, PPE, etc.). He/she will be 
responsible for monitoring ambient air (see Section 6.0) and providing the results to the OSSO. 
The site supervisor will act as a backup authority for changing levels of personal protection or 
shutting down operations in the absence of the OSSO. 
 
Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of the 
terms of the contract. The PM must oversee operations and ensure that all legal and safety 
requirements are met. It is the duty of the PM to keep the project on schedule, within budget and to 
communicate with the client regarding the progress toward the specified goals The Project 
Manager will review the health and safety plan for thoroughness and accuracy. The Project 
Manager oversees all field personnel including the Site Supervisor and the OSSO, and is 
responsible for ensuring that all field personnel are fulfilling their roles and responsibilities. The 
Project Manager has direct responsibility for project health and safety which includes hazard 
assessment, PPE selection certification, employee training, medical surveillance, hazard 
communication, job hazard analysis, Health and Safety Plan preparation, site access coordination, 
site inspections/audits, project kick-off meeting and daily tailgate meetings, incident reporting, 
incident investigations, and pre-qualification and selection of subcontractors.  
 
Health & Safety Officer - The health & safety officer will review the health and safety plan to see 
that all operations and equipment comply with Title 8 of the California Code of Regulations 5192, 
OSHA Regulations 29 CFR 1910.120 "Hazardous Waste Operations and Emergency Response" 
and applicable parts of OSHA 29 CFR 1910 and 1926. The health and safety officer is responsible 
for maintaining supplies of appropriate PPE for GeoTrans staff, coordinating training as needed, 
and scheduling medical reviews. The health and safety officer will conduct periodic audits. 
 
Corporate Health and Safety Director – The Corporate Health and Safety Director will review the 
health and safety plan for thoroughness and accuracy, and establish PPE action levels and air 
monitoring and training requirements as appropriate.  
 
The health and safety protocols established in this plan are based on the site conditions and health 
and safety hazards known and/or anticipated to be present from available site data. This plan is 
intended solely for use during the proposed activities described in the site work plan. Specifications 
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herein are subject to review and revision based on actual conditions encountered in the field during 
site activities. 
 
Before site operations begin all employees and subcontractors involved in these operations will 
have read and understood this site safety plan, and signed the Safety Plan Compliance Agreement 
included as Appendix A. Any revisions to this plan will be communicated to all employees and 
subcontractors involved with these operations. 
 
2.3 VISITORS 
 
Visitors to the project work areas will be briefed by either the OSSO or the Site Supervisor on the 
hazards present at that location. Visitors shall receive site specific health and safety training and 
will be accompanied by the OSSO or the Site Supervisor at all times in the work zone. Any visitors 
observed to be in the work zone without the OSSO or the Site Supervisor shall be escorted out of 
the work zone and sent to the Site Supervisor. Visitors entering the work zone shall comply with 
the provisions of this plan, as well as relevant OSHA requirements for medical monitoring, training, 
and personal protection. Visitors must supply their own PPE. 
 
Visitors not adhering to the above mentioned requirements will be requested to leave the project 
work area. 
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3.0 SCOPE OF WORK 
 
This HASP covers all work performed by Tetra Tech in association with the groundwater 
remediation and extraction system at the former Carrier facility in City of Industry, California.  
The Carrier Site is a former manufacturing facility of air conditioning and refrigeration 
equipment. The former operation included above and below ground storage tanks, vapor 
degreasers, sumps, steam cleaning areas, hazardous materials and waste storage areas, paint 
booths, and other areas of environmental concern. Corrective action began at the site in 1985 
after discovery of leaking degreaser sump containing tetrachloroethylene (PCE).  
 
The scope of work for this phase of the investigation includes the advancement of membrane 
interface probe (MIP) boreholes with a direct-push rig at select locations inside the former 
Carrier facility. The scope of work also includes the collection of soil matrix samples and the 
installation of soil gas probes with a direct-push rig in the vicinity of the MIP boreholes. 
 
The health and safety hazards associated with the current scope of work are anticipated to be: 
 



1. Potential exposure to chemical contaminated soil; 



2. Noise and struck by/entanglement hazards from operation of direct push equipment; and 



3. Traffic hazards associated with truck deliveries for current building operators/occupants 
while working in and around the Site. 



The primary chemicals of concern detected in groundwater at the Site include PCE, 
Trichloroethylene (TCE), and cis-1, 2-Dichloroethyelene (cis-1, 2-DCE). 
 
The proposed scope of work for this project will be completed during evening hours during the 
week (8pm to 4am) or day time hours during the weekend (7am to 5pm) in most cases.  
 
It is anticipated that the collection of soil matrix samples will involve the greatest potential for 
exposure to chemical hazards. Additional hazards associated with the direct push rigs and 
vehicular traffic may be encountered during field activities. 
 
The sampling of soil vapor may also present the potential for exposure to chemical hazards. 
Samplers will wear appropriate PPE to minimize exposure.  
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4.0 HAZARD EVALUATION 
 
The intent of this section is to identify and describe the chemical and physical hazards associated 
with project tasks, evaluate the risk from these hazards, and present appropriate control measures 
for reducing or eliminating the hazard. 
 
4.1 CHEMICAL HAZARD REVIEW 
 
Soil/Soil Vapor Sampling  
 
Chemicals that have been detected at the Carrier site include PCE, TCE, and cis-1, 2-DCE. 
Chemical exposure during soil vapor and soil sampling is minimal, but care should be taken to 
avoid eyes, skin, and fuming contact associated with soil vapor and soil. Similar care should be 
taken with preservatives (e.g. acids) used in sample collection vials and bottles. Therefore, 
modified Level D PPE is to be worn at all times during field duties. MSDS for these chemicals are 
included in Appendix B. 
 
The table below summarized the most current published exposure limits and known adverse health 
effects for the primary COCs. 
 



COC Cal OSHA PELs ACGIH TLVs IDLH Health Effects 



PCE 25 ppm PEL 
300 ppm Ceiling 
100 ppm STEL 



25 ppm Carcinogen 
150 ppm 



Eyes, skin, 
respiratory 
systems, liver, 
kidneys, CNS,  
[in animals: liver 
tumors] 



TCE 25 ppm PEL 
300 ppm Ceiling 
100 ppm STEL 



10 ppm 
 



1000 ppm CNS impairment, 
cognitive 
decrements, 
renal toxicity 



Cis-1,2-DCE 200 ppm PEL 200 ppm 1000 ppm Eyes, respiratory 
systems, CNS 



 
Tetra Tech’s Certified Industrial Hygienist performed predictive modeling to evaluate the worst 
case airborne vapor concentrations based on the maximum detected COC concentrations in soil 
and groundwater. The models show that PCE would constitute 98% of the airborne vapors from 
groundwater contamination and that it is highly unlikely that worker exposures would exceed the 
CalOSHA Permissible Exposure Limits (PELs) for the predominant COCs during intrusive site 
operations. 
 



4.2 PHYSICAL HAZARD REVIEW 
 
Vehicular Traffic – Safe driving is to be practiced while traveling to and from site. Caution must be 
taken when working in and near the loading dock of the warehouse. There is regular traffic from 
big-rig trucks arriving and departing the warehouse. The trucks will often make abrupt turns, starts 
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and stops without warning. Extreme caution should be exercised while driving around the 
warehouse at all times. 
 
Heavy Equipment and Trucks - Caution must be taken when working around heavy equipment 
such as forklifts, backhoes, trucks, or drill rigs. High visibility/reflective vests and hard hats are to 
be worn at all times during the field activities. Rotating exposed parts may cause “struck-by” or 
“pinch point” type accidents. Also moving the forklift, backhoe, or drill rig from one location to the 
other may produce vehicular traffic and overhead problems. The site safety standard operating 
procedures, standard safety procedures, and safe drilling procedures are provided in Appendix C.  
 
Lifting Field Equipment – Warm up before starting any field duties. Practice the correct lifting 
techniques when unloading\loading trucks and moving equipment. Use your buddy whenever 
possible to team lift equipment. 
 
Heat Illness Prevention - California Employers with any outdoor places of employment must 
comply with the Heat Illness Prevention Standard T8 CCR 3395. Heat stress is a concern when 
workers are required to wear protective clothing and/or work in hot weather. However, heat stress 
is one of the most preventable hazards to workers. The employer must also be aware that other 
standards apply to Heat Illness Prevention such as the requirement to provide for drinking 
water, first aid and emergency response. Appendix C provides guidance for the recognition of and 
treatment for heat illness. Heat illness prevention checklist and Employee Sample Procedures for 
Heat Illness Prevention (ESPHIP) are also provided in the Appendix C. The OSSO and the Site 
Supervisor will be responsible for maintaining the procedures on site, so it can be made available 
to representative of Cal/OSHA upon request.  
 
Fire - Sparks can be generated by generators, electrical equipment or sharp contact between 
metal equipment parts and rocks. Fire extinguisher must be readily available at all times. All field 
personnel should be aware of the location of the fire extinguisher and hoses. 
 
Underground Utilities – Underground utilities are known to be present in public right-of-ways and 
may be present in the proposed boring and trenching locations. Therefore, the boring and 
trenching locations will be outlined in white spray paint and Underground Service Alert (USA) will 
be called a minimum of 48 hours prior to drilling (811). USA is a nationwide service provider that 
will alert companies with utilities in the vicinity of the boring location that underground work is being 
conducted. The utility companies will identify and mark their respective utilities in the vicinity of the 
proposed boring location.  
 
Other - Potential natural disasters may include earthquake, wildfires, etc. Prior to mobilization and 
during the course of the project, the Project Manager or his designee will verify with local and 
regional authorities as to the occurrence and locations of such disasters and adhere to the 
evacuation orders as appropriate. This information and the resulting project suspension will be 
promptly communicated to all project personnel via telephone.  
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4.3 BIOLOGICAL HAZARDS 
 
Potential exposure to spiders, snakes and stinging insects can occur when opening well covers, 
moving equipment and disturbing vegetation. Work gloves and appropriate tools must be used 
when carrying out all physical duties. Insect repellent is to be made available to every work team 
and used where there is evidence of infestation.  
 
4.4 TASK BY TASK RISK ANALYSIS 
 
The evaluation of hazards is based upon Tetra Tech’s understanding of the site background 
information and anticipated risks posed by the various tasks.  
 
The Job Safety Analysis (JSA) Forms in Appendix E provide a summary of specific associated 
hazards and the protective measures to be implemented for each task in the study area. Appendix 
B provides health and safety information for the various compounds that may be encountered 
during the project. 
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5.0 SITE CONTROL 
 
5.1 SITE ACCESS 
 
The work will be conducted in the former Carrier Facility and on surrounding commercial and 
industrial properties (see Figure 1). Specific care will be taken to limit the access of the public to 
the work-site. UTC is coordinating site access with the current tenants.  
 
5.2 SITE COMMUNICATION 
 
Communication links must be established and maintained between field team members and 
between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 
telephone in the field at all times. Calls can be made to or from the mobile telephone for 
information or emergency purposes. Emergency telephone numbers are listed in Section 1.1 and 
will be available in the field at all times. 
 
5.3 WORK ZONE DEFINITION 
 
At each sampling location the work zone will be defined by cones, signs, and/or cordoned off with 
flagging. Protective parking will be practiced with field vehicles wherever possible. The work zone 
is to be set up to keep non-essential personal clear of the direct-push rig and prevent any contact 
with impacted soil and/or soil vapor. Entry into the work zone requires the use of appropriate PPE 
at all times.  
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6.0 PERSONAL PROTECTIVE REQUIREMENTS 
 
6.1 LEVELS OF PROTECTION 
 
Personal protection equipment required for the soil assessment and indoor air monitoring includes 
the following; 
 
Level D 
 
 1. Safety boots with steel toe and shank. (Meeting OSHA Standard 1910.136 for   
  protective footwear);  



 2. Safety glasses with side shields; 



 3. Wide brim hat for sun protection; 



 4. Work gloves for well lids and moving equipment; 



 5. Nitrile disposable inner gloves; 



 5. Hearing protection, as necessary; and 



 6. Reflective high-visibility traffic vest.  
 
Level C – used on trigger of Action Levels (Section 7.1) 
 



1.  Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) cartridges. 



 
All selected PPE meets the requirements of the applicable OSHA Standards 1910.133 to 
1910.138. It is anticipated that most of the work will be done at Level D and Modified Level D. 
Therefore, Level A and B protection are not described herein. 
 
6.2 REASSESSMENT OF PROTECTION PROGRAM 
 
When a significant change in site conditions occurs, the hazards will be reassessed by the OSSO 
and the Site Supervisor. The Level of PPE may be upgraded or downgraded, with the approval of 
the Project Manager or CHSO, based upon a change in site conditions. Some indicators for 
reassessment are: 
 
 1. Change of season/weather; 



 2. When temperature extremes limit the effectiveness of PPE; 



 3. Contaminants other than those previously identified are encountered; 
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 4. Change in ambient levels of contaminants (see "Action Levels" described in Section 7.1); 
and 



 5. Change in work scope that affects the degree of contact with contaminants. 
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7.0 AIR MONITORING PLAN 
 
Air monitoring will be conducted during sampling activities to assess personnel exposure to 
airborne contaminants.  Readings will be taken at representative points of operation and compared 
to established action levels.  The frequency of readings may be adjusted as job conditions change 
but at a minimum will include at least one reading every half-hour during active work. 
 
The following section describes monitoring criteria, sampling locations, specific events that will 
require monitoring, and action levels for changes in PPE.  Monitoring equipment will be calibrated 
according to manufacturer's specifications prior to start of work each day and as job conditions 
change.  Calibration activities will be noted in the field notebook. 
 
7.1 PERSONAL MONITORING 
 
During soil sampling, periodic monitoring of the air is required.  Personal monitoring shall be 
conducted in the breathing zone and, if workers are wearing respiratory protective equipment, 
outside the facepiece.  Sampling will be done with an emphasis on worst-case conditions.  
However, the sampling strategy may change if the operation or tasks change or if the potential for 
exposure increases. 
 
Personal monitoring will focus on exposure to general volatile organic vapors and will be 
conducted via a photo ionization detector (PID).   
 
Air Monitoring Frequency 
 



1. Drilling Activities.  Regular, periodic monitoring during drilling and soil sampling. Monitor 
breathing zone in work zone at least once every half-hour during active operations; and 



 
Action Levels 
 
The following describes actions to be taken by site personnel based upon air monitoring results. 
 



1. Organic Gas and Vapor Monitoring with PID: 
 
 Action levels for protective equipment levels will be based upon PID readings taken within 



the breathing zone of Tetra Tech or subcontractor personnel.  Background vapor levels will 
be established by taking three (3) independent PID readings, away from and upwind of the 
drill site over a five minute period.  Readings will be taken randomly and will account for 
variability due to wind dispersion.  The following PPE levels will be used for the total organic 
vapor content of the air: 



 
   PID Reading  Action  
 
   0 - 1 ppm  Level D 
   Above Background 
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   1 - 5 ppm  Level C 
   Above Background 
 
   > 5 ppm  Stop work and  
   Above Background  reassess. 
 
These values are preliminary action levels established for PID monitoring.  Adjustments to these 
values may be necessary to account for variables in site conditions, drilling location, and 
contaminants encountered. 
 
7.2 AMBIENT AIR SAMPLING 
 
Certain tasks may require monitoring of the general work area or site ambient conditions. The 
ambient monitoring for organic vapors shall be conducted via PID.  Readings above background 
by 1 ppm will be further evaluated with detector tube sampling of specific contaminants, as 
necessary. 
  
Sampling Criteria 
 
The following describes the conditions under which general ambient monitoring will be conducted 
and where compound specific sampling should occur. 
 



1. Site conditions: 



a. Potential change in background levels due to new tasks, nearby activities, weather 
conditions, etc; and 



b. One ppm above background level with PID. 
 



2. Health and safety observations: 



a. Noticeable odors, eye, or respiratory irritation; and 
b. Visual confirmation of presence of contaminants. 



 
3. Site-specific activities: 



a. Change in site activities, especially invasive procedures; and 
b. Change in work location. 
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8.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 
 
This section describes contingencies and emergency planning procedures. All project related 
emergency incidents will be reported immediately to UTC. 
 
8.1 PRE-EMERGENCY PLANNING 
 
All employees will be trained in and reminded of provisions of the emergency response plan, 
communication systems, and evacuation routes during the site briefings. The plan will be reviewed 
and revised, as necessary to ensure that the plan is adequate and consistent with prevailing site 
conditions. 
 
8.2  PERSONNEL ROLES AND LINES OF AUTHORITY 
 
The Site Supervisor has primary responsibility for responding to and correcting emergency 
situations and for taking appropriate measures to ensure the safety of site personnel. Possible 
actions may involve evacuation of personnel from the site area, or shut down of operations. The 
Site Supervisor is additionally responsible for ensuring that corrective measures have been 
implemented, appropriate authorities notified, and follow-up reports completed. The OSSO will 
direct responses to any medical emergency. 
 
8.3  EMERGENCY RECOGNITION/PREVENTION 
 
Section 4.1, 4.2, and 4.3 the chemical, physical, and biological hazards of the project. Personnel 
will be familiar with techniques of hazard recognition from Health and Safety training and site-
specific briefings. The OSSO is responsible for ensuring that PPE is available to personnel and 
utilized properly. 
 
8.4  EVACUATION ROUTES AND PROCEDURES 
 
In the event of an emergency that necessitates an evacuation of the treatment plant or warehouse, 
personnel will be expected to mobilize on the grass area in the car park south of the treatment 
plant. Personnel will remain at that area until the OSSO provides further instructions. For well 
locations on the surrounding properties an evacuation route and mobilization area will be identified 
at each project location prior to starting the field activities. All personnel working at the project 
location will be informed of the evacuation route and mobilization place. 
 
8.5  EMERGENCY CONTACTS/NOTIFICATION 
 
In the event of an emergency, personnel will take direction from the OSSO who will notify 
appropriate emergency organizations and coordinate activities. The Tetra Tech PM will be 
immediately notified of any emergency. It will be the responsibility of the Tetra Tech PM to notify 
UTC of any emergencies that occur during the field work. 
 
Emergency contact numbers are listed in Section 2.1. 
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8.6 DIRECTIONS TO HOSPITAL 
 
Directions to the nearest hospital from each well location and the treatment plant are provided in 
Appendix D. A copy of the Health and Safety Plan will be kept with each team working on the 
program. 
 
8.7 EMERGENCY PROCEDURE 
 
Project related emergency events and procedures are summarized below. 
 
Emergency Medical Treatment Procedures 
 
Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 
maximum extent possible. If the injury or illness is minor, decontamination will be completed and 
first aid administered prior to transport. If the patient's condition is serious, only partial 
decontamination will be completed as deemed appropriate (i.e., removal of coveralls from the 
victim and redressing in clean coveralls or wrapping in a blanket). First aid will be administered 
while awaiting an ambulance or paramedics. All project-related individuals are authorized to call an 
ambulance. The first individual responding to the emergency should call the ambulance. All injuries 
and illnesses will be immediately reported to the PM. Corporate Health and Safety must be notified 
by telephone within one (1) hour of the incident occurrence. For non-life-threatening injuries or 
illnesses such as muscle strains, sprains and lacerations, and with corporate approval, the 
employee or his supervisor may contact the WorkCare Incident Intervention program (1-888-449-
7787) for guidance on first aid or possible medical treatment. 
 
Any person transported to a medical clinic or hospital for treatment will take the list of compounds 
that they may have been exposed to at the site (Appendix B). 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Fires 
 
The local fire department should be notified immediately via the 911 operator by the first individual 
to observe a fire. Tetra Tech personnel are authorized to attempt to extinguish incipient stage fires 
only if they have received training on the use of fire extinguishers. Water should only be used in the 
event the fire is a Class A fire of ordinary combustible materials. Keep at a safe distance in the 
event of flare-up, sparking, or explosion. If possible, move equipment and any flammables away 
from fire area.  
 
Weather Related Emergencies 
 
Construction activities shall not be conducted during severe weather accompanied by high winds 
or lightning. In the event of severe weather, stop work, secure all equipment (i.e., place heavy 
equipment in a neutral position) and leave site or seek immediate shelter (in vehicles or building).  
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Spill or Leaks 
 
In the event of a spill or a leak, site personnel will perform the following tasks: 
 



1. Inform the Site Supervisor immediately; 



2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 



4. Inform the PM as soon as practicable of the nature, extent and type of spill along with a 
description of the actions taken (i.e. stopped flow, spill containment, etc.). 



 
8.8 FIRST AID AND EMERGENCY EQUIPMENT   
 
The Site Supervisor is responsible for maintaining the following first aid and emergency equipment. 
 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 
 
All field personnel should be informed of the location of the first aid and emergency equipment prior 
to beginning the field activities. In addition, any visitors to the project site should also be informed 
of the location of the first aid and emergency equipment. 
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9.0 TETRA TECH EMPLOYEE EDUCATION AND TRAINING 
 
9.1 GENERAL HEALTH AND SAFETY 
 
Tetra Tech project personnel have completed OSHA Hazardous Waste Operations training in 
accordance with 29 CFR Part 1910.120(e). 
 
9.2 SITE-SPECIFIC TRAINING 
 
On-site personnel will be instructed on the contents of the Health and Safety Plan, names of 
qualified first-aid providers and the OSSO, location of first-aid equipment, procedures to be used in 
contacting emergency response personnel, location of emergency equipment, evacuation 
procedures to follow in case of emergency and principles of personal hygiene.  
 
On-site personnel will be made aware of the chemicals that may be encountered during the 
investigation. Information will include potential routes of exposure, protective clothing to be worn 
and precautionary measures to be taken. Personnel will be informed of the signs and symptoms of 
chemical exposure and heat stress. 
 
Prior to working at the site, a pre-work meeting will be held to discuss the content of this plan, 
specific site requirements and responsibilities of site members. At a minimum, daily tailgate health 
and safety meetings will be conducted with site personnel to refresh them on the daily work 
activities, site specific requirements and responsibilities of the site members. Site personnel will be 
required to sign the pre-work meeting form and daily tailgate health and safety forms. 
 
A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 
the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 
specific site requirements and responsibilities of site members. Visitors will be required to sign the 
tailgate health and safety form, thereby acknowledging the potential risks present at the project 
site, prior to entering the work zone area.  
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10.0 MEDICAL SURVEILLANCE PROGRAM 
 
On-site Tetra Tech personnel involved with this project participate in a medical surveillance 
program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical conditions 
which could directly or indirectly be aggravated by exposure to chemical substances within the 
work environment or physical demands of the job are informed by the consulting physician of their 
condition and any restrictions in their activities. Additionally, each employee is evaluated to 
determine if they are physically able to perform work while using respiratory protective equipment 
in compliance with 29 CFR Part 1910.134. 
 
Subcontractor personnel involved with this project are required to participate in a medical 
surveillance program in accordance with 29 CFR Part 1910.120(f).  
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APPENDIX A 
 



HEALTH & SAFETY PLAN ACCEPTANCE FORM
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SITE-SPECIFIC TRAINING DOCUMENTATION 
HEALTH AND SAFETY PLAN ACCEPTANCE FORM 



Carrier  
City of Industry, California 



 
My signature below indicates that I am aware of the potential hazardous nature of performing 
specific tasks within the Work Plan at the Former Carrier Site and that I have reviewed the 
HASP and associated addendum and have received site-specific training which included the 
elements contained therein. 
 
I further state that I have been given the opportunity to ask questions and that all of my 
questions have been answered to my satisfaction. 
 



Name Signature Company Date 
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MSDS 











Material Safety Data Sheet
cis-1,2-Dichloroethylene, 97%



ACC# 97773



Section 1 - Chemical Product and Company Identification



MSDS Name: cis-1,2-Dichloroethylene, 97% 



Catalog Numbers: AC113380000, AC113380025, AC113380100 



Synonyms: cis-Acetylene dichloride. 



Company Identification:



              Acros Organics N.V.



              One Reagent Lane



              Fair Lawn, NJ 07410



For information in North America, call: 800-ACROS-01



For emergencies in the US, call CHEMTREC: 800-424-9300



Section 2 - Composition, Information on Ingredients



CAS# Chemical Name Percent EINECS/ELINCS



156-59-2 cis-1,2-Dichloroethylene 97 205-859-7



Section 3 - Hazards Identification



EMERGENCY OVERVIEW



Appearance: Clear liquid. Flash Point: 6 deg C.



Warning! Flammable liquid and vapor. Harmful if inhaled. Unstabilized substance may
polymerize. Causes eye and skin irritation. May be harmful if swallowed. May cause respiratory tract



irritation. 



Target Organs: Central nervous system, respiratory system, eyes, skin. 



Potential Health Effects 



Eye: Causes moderate eye irritation. 



Skin: Causes moderate skin irritation. May cause dermatitis. 



Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea. May be harmful



if swallowed. May cause central nervous system depression. 



Inhalation: May cause respiratory tract irritation. May cause narcotic effects in high concentration.



Eye irritation, vertigo, and nausea were reported in humans exposed at 2200 ppm. 



Chronic: Not available. Some German investigators reported fatty degeneration of the liver upon



repeated narcotic doses in rats and



Section 4 - First Aid Measures



Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 minutes. Get



medical aid. 



Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and shoes.











Get medical aid if irritation develops and persists. Wash clothing before reuse. 



Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical personnel.



Never give anything by mouth to an unconscious person. Get medical aid. 



Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is



difficult, give oxygen. Get medical aid. 



Notes to Physician: Treat symptomatically and supportively.



Section 5 - Fire Fighting Measures



General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand,



MSHA/NIOSH (approved or equivalent), and full protective gear. Vapors may form an explosive



mixture with air. Use water spray to keep fire-exposed containers cool. Flammable liquid and vapor.



Fire or excessive heat may result in violent rupture of the container due to bulk polymerization.



Vapors are heavier than air and may travel to a source of ignition and flash back. Vapors can spread



along the ground and collect in low or confined areas. Hazardous polymerization may occur under fire



conditions. 



Extinguishing Media: Use water fog, dry chemical, carbon dioxide, or regular foam. 



Flash Point: 6 deg C ( 42.80 deg F) 



Autoignition Temperature: 440 deg C ( 824.00 deg F) 



Explosion Limits, Lower:9.70 vol % 



Upper: 12.80 vol % 



NFPA Rating: (estimated) Health: 2; Flammability: 3; Instability: 2



Section 6 - Accidental Release Measures



General Information: Use proper personal protective equipment as indicated in Section 8. 



Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable



container. Remove all sources of ignition. Use a spark-proof tool. Provide ventilation.



Section 7 - Handling and Storage



Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse.



Ground and bond containers when transferring material. Use spark-proof tools and explosion proof



equipment. Avoid contact with eyes, skin, and clothing. Empty containers retain product residue,



(liquid and/or vapor), and can be dangerous. Avoid ingestion and inhalation. Do not pressurize, cut,



weld, braze, solder, drill, grind, or expose empty containers to heat, sparks or open flames. Use only



with adequate ventilation. Pure vapor will be uninhibited and may polymerize in vents or other



confined spaces. 



Storage: Keep away from sources of ignition. Store in a tightly closed container. Flammables-area.



Store protected from light and air.



Section 8 - Exposure Controls, Personal Protection



Engineering Controls: Use process enclosure, local exhaust ventilation, or other engineering



controls to control airborne levels below recommended exposure limits. Facilities storing or utilizing



this material should be equipped with an eyewash facility and a safety shower. 



Exposure Limits











Chemical Name ACGIH NIOSH OSHA - Final PELs



cis-1,2-Dichloroethylene 200 ppm TWA none listed none listed



OSHA Vacated PELs: cis-1,2-Dichloroethylene: No OSHA Vacated PELs are listed for this chemical. 



Personal Protective Equipment 



Eyes: Wear chemical splash goggles. 



Skin: Wear appropriate protective gloves to prevent skin exposure. 



Clothing: Wear appropriate protective clothing to prevent skin exposure. 



Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard



EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits are



exceeded or if irritation or other symptoms are experienced.



Section 9 - Physical and Chemical Properties



Physical State: Liquid 



Appearance: Clear 



Odor: Pleasant odor 



pH: Not available. 



Vapor Pressure: 201 mm Hg @ 25 deg C 



Vapor Density: 3.34 (air=1) 



Evaporation Rate:Not available. 



Viscosity: Not available. 



Boiling Point: 60 deg C @ 760 mm Hg 



Freezing/Melting Point:-80 deg C 



Decomposition Temperature:Not available. 



Solubility: Insoluble. 



Specific Gravity/Density:1.2800 



Molecular Formula:C2H2Cl2 



Molecular Weight:96.94



Section 10 - Stability and Reactivity



Chemical Stability: Stable under normal temperatures and pressures. This material is a monomer



and may polymerize under certain conditions if the stabilizer is lost. 



Conditions to Avoid: Light, ignition sources, exposure to air, excess heat. 



Incompatibilities with Other Materials: Strong oxidizing agents, strong bases, copper. 



Hazardous Decomposition Products: Hydrogen chloride, phosgene, carbon monoxide, carbon



dioxide. 



Hazardous Polymerization: May occur.



Section 11 - Toxicological Information



RTECS#:      



CAS# 156-59-2: KV9420000 



LD50/LC50:



CAS# 156-59-2:



     Inhalation, rat: LC50 = 13700 ppm;



.



Carcinogenicity:











Carcinogenicity:



CAS# 156-59-2: Not listed by ACGIH, IARC, NTP, or CA Prop 65.



Epidemiology: No data available. 



Teratogenicity: No data available. 



Reproductive Effects: No data available. 



Mutagenicity: No data available. 



Neurotoxicity: No data available. 



Other Studies:



Section 12 - Ecological Information



No information available.



Section 13 - Disposal Considerations



Chemical waste generators must determine whether a discarded chemical is classified as a hazardous



waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 261.3.



Additionally, waste generators must consult state and local hazardous waste regulations to ensure



complete and accurate classification. 



RCRA P-Series: None listed. 



RCRA U-Series: None listed.



Section 14 - Transport Information



US DOT Canada TDG



Shipping Name:
DOT regulated - small quantity provisions



apply (see 49CFR173.4)
1,2-DICHLOROETHYLENE



Hazard Class: 3



UN Number: UN1150



Packing Group: II



Section 15 - Regulatory Information



US FEDERAL



TSCA 



     CAS# 156-59-2 is listed on the TSCA inventory. 



Health & Safety Reporting List



     None of the chemicals are on the Health & Safety Reporting List. 



Chemical Test Rules



     None of the chemicals in this product are under a Chemical Test Rule. 



Section 12b



     None of the chemicals are listed under TSCA Section 12b. 



TSCA Significant New Use Rule



     None of the chemicals in this material have a SNUR under TSCA. 



CERCLA Hazardous Substances and corresponding RQs



     None of the chemicals in this material have an RQ. 



SARA Section 302 Extremely Hazardous Substances



     None of the chemicals in this product have a TPQ. 



Section 313      No chemicals are reportable under Section 313. 











Section 313      No chemicals are reportable under Section 313. 



Clean Air Act:



     This material does not contain any hazardous air pollutants. 



     This material does not contain any Class 1 Ozone depletors. 



     This material does not contain any Class 2 Ozone depletors. 



Clean Water Act:



     None of the chemicals in this product are listed as Hazardous Substances under the CWA. 



     None of the chemicals in this product are listed as Priority Pollutants under the CWA. 



     None of the chemicals in this product are listed as Toxic Pollutants under the CWA. 



OSHA:



     None of the chemicals in this product are considered highly hazardous by OSHA. 



STATE



     CAS# 156-59-2 can be found on the following state right to know lists: Pennsylvania,



Massachusetts. 



California Prop 65



California No Significant Risk Level: None of the chemicals in this product are listed. 



European/International Regulations
European Labeling in Accordance with EC Directives



Hazard Symbols:



     XN F 



Risk Phrases:



     R 11 Highly flammable. 



     R 20 Harmful by inhalation. 



     R 52/53 Harmful to aquatic organisms, may cause long-term adverse 



     effects in the aquatic environment. 



Safety Phrases:



     S 16 Keep away from sources of ignition - No smoking. 



     S 29 Do not empty into drains. 



     S 7 Keep container tightly closed. 



     S 61 Avoid release to the environment. Refer to special instructions 



     /safety data sheets. 



WGK (Water Danger/Protection)



     CAS# 156-59-2: No information available. 



Canada - DSL/NDSL



     CAS# 156-59-2 is listed on Canada's NDSL List. 



Canada - WHMIS



     WHMIS: Not available. 



This product has been classified in accordance with the hazard criteria of the Controlled Products



Regulations and the MSDS contains all of the information required by those regulations. 



Canadian Ingredient Disclosure List



Section 16 - Additional Information



MSDS Creation Date: 2/09/1998 



Revision #5 Date: 3/16/2007 



The information above is believed to be accurate and represents the best information currently available to us. However, we make
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their
particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost profits or
any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the
possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.





http://www.sciencelab.com/
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:  



Chemical Formula: C2HCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:





http://www.sciencelab.com/
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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GENERAL SAFE WORK PRACTICES FOR FIELD WORK 
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to 
be followed when conducting work involving known and unknown site hazards.  These SWPs 
establish a pattern of general precautions and measures for reducing risks associated with field 
operations not conducted on hazardous waste sites.  This list is not inclusive and may be amended 
as necessary. 



• Be familiar with and knowledgeable of and adhere to all instructions in the 
construction health and safety plan (C-HASP), job safety analysis, job hazard analysis, 
work permit or other health and safety documentation. 



• At a minimum, a safety meeting will be held at the start of each project to discuss the 
hazards of the site and site work.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 



• Use the “buddy system” whenever respiratory protection, fall protection, or other 
protective equipment is in use.  Buddies should establish hand signals or other means 
of emergency communication in case radios break down or are unavailable. 



• In order to assist each other in the event of an emergency, buddies should maintain 
visual contact with each other and with other on-site team members by remaining in 
close proximity.  



• Do not bring nonessential vehicles and equipment onto the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project safety 
log will be used to record the names, entry and exit dates, and times on site of all Tetra 
Tech personnel, subcontractor personnel, and project site visitors; and other 
information related to safety matters.   
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• A portable eyewash station should be located in the support zone if corrosive materials 
are used or stored on the site. 



• Smoking is not allowed on Tetra Tech projects sites, except in designated smoking 
areas. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



• Anyone known to be under the influence of drugs or intoxicating substances that impair 
the employee’s ability to safely perform assigned duties shall not be allowed on the job 
while in that condition. 



• Horseplay, scuffling, and other acts that tend to have an adverse influence on the 
safety or well-being of the employees is prohibited. 



• Work shall be well planned to prevent injuries in the handling of materials and when 
working with equipment. 



• No one shall knowingly be permitted or required to work while the employee’s ability or 
alertness is so impaired by fatigue, illness, or other causes that might unnecessarily 
expose the employee or others to injury. 



• Use proper lifting techniques.  Heavy objects will be lifted using the large muscles of 
the leg instead of the smaller muscles of the back. 



• Wear appropriate footwear and all other protective equipment required for work. 



• Cleanse thoroughly after handling hazardous substances. 



• Maintain all tools and equipment in good condition. 



• First aid kits shall be located in a prominent location and stocked with basic first aid 
supplies. 
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DDDDisclaimerisclaimerisclaimerisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 
from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 
from their employer before performing operations described in this SWP. 
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Truck-mounted heavy equipment and field trucks are among the types of equipment that may 



be used during field work.  Heavy equipment can present a substantial hazard to workers.  



General requirements for motor vehicles and material-handling equipment are provided in the 



Occupational Safety and Health Administration (OSHA) Construction Industry Standards, 29 



CFR 1926, Subpart O.  The following precautions will be followed when heavy equipment 



(such as drill rigs, front-end loaders, and backhoes) is in use: 



 



• Heavy equipment will be inspected by the operator before each work shift.  The site 



safety coordinator (SSC) will ensure compliance with these precautions. 



 



• Equipment operators will be instructed to report any abnormalities, such as equipment 



failure, oozing liquids, and unusual odors, to their supervisors or the SSC. 



 



• Only qualified and licensed personnel will operate heavy equipment. 



 



• Hard hats, steel-toed boots, and safety glasses or goggles will be worn at all times 



around heavy equipment.  Other personal protective equipment (PPE) may be required 



as specified in the site health and safety plan (HASP); construction site health and 



safety plan (C-HASP); Job Hazard Analysis (JHA), Job Safety Analysis (JSA) or other site-



specific health and safety documentation. 



 



• Workers will not assume that the equipment operator is keeping track of the exact 



location of operating equipment.  Workers will never walk directly behind or to the side 



of heavy equipment without the operator's knowledge. 



 



• Workers in close proximity to heavy equipment will maintain visual contact with 



equipment operators at all times. 



 



• When an operator must maneuver equipment in tight quarters, the presence of a 



second person will be required to ensure adequate clearance.  If backing is required, 



two ground guides will be used: one in the direction the equipment is moving, and the 



other in the operator’s normal field of vision to relay signals. 



 



• All heavy equipment used at a contaminated work site will be kept in the exclusion 
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zone until the work has been completed.  Such equipment will then be decontaminated 



within the designated decontamination area. 



 



• Hand-signal communications will be established when verbal communication is 



difficult.  One person per work team will be designated to give hand signals to 



equipment operators. 



 



• Equipment with an obstructed rear view must have an audible alarm that sounds when 



the equipment is moving in reverse (unless a spotter guides the operator). 



 



• Parking brakes will be kept engaged when equipment is not in use. 



 



• Blades, buckets, dump bodies, and other hydraulic systems will be kept fully lowered 



when equipment is not in use. 



 



• Equipment cabs will be kept free of all nonessential and loose items. 



 



• Seat belts must be present in all vehicles having a rollover protective structure (ROPS). 



 



• With certain exceptions, all material-handling equipment must be equipped with ROPS. 



 



• Material-handling equipment that lacks a ROPS will not be operated on a grade unless 



the grade can safely accommodate the equipment involved. 



 



• Drilling auger sections and other equipment are extremely heavy.  All precautions must 



be taken before moving heavy equipment.  Appropriate equipment must be used to 



transport heavy equipment. 



 



• Only chains, hoists, straps, and other equipment that safely aids transport of heavy 



materials will be used. 



 



• Proper personal lifting techniques will be used.  Workers will lift using their legs, not 



their backs. 



 



• A safety barrier will be used to protect workers when tires are inflated, removed, or 
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installed on split rims. 



 



• An ongoing maintenance program for all tools and equipment must be in place.  All 



tools and moving equipment will be inspected regularly to ensure that parts are 



secured, are intact, and have no cracks or areas of weakness.  The equipment must 



turn smoothly without wobbling and must operate according to manufacturer 



specifications.  Defective items will be promptly repaired or replaced.  Maintenance 



and repair logs will be kept. 



 



• Tools will be stored in clean, secure areas to prevent damage, loss, or theft. 



 



• Workers will not use equipment with which they are not familiar. This precaution 



applies all equipment and tolls.  



 



• Loose-fitting clothing and loose, long hair will be prohibited around moving machinery. 



 



• Workers will make sure that no underground or overhead power lines, sewer lines, gas 



lines, or telephone lines present a hazard in the work area. 



 



• All personnel who are not essential to work activities will be kept out of the work area. 



 



• Workers will be aware of their footing at all times. 



 



• Workers will remain alert at all times. 
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This safe work practice (SWP) establishes procedures to protect field personnel and the 



public from exposure to hazardous materials resulting from the handling, opening, sampling, 



transferring, overpacking, and shipping of drums. 



All drum and container handling operations must adhere to all applicable federal, state, 



local, contractual, and company requirements.  Preparation and shipping of containers of 



hazardous materials must comply with applicable U.S. Environmental Protection Agency 



(EPA) and U.S. Department of Transportation (DOT) regulations.  All drums and containers 



used during hazardous waste operations must meet appropriate DOT regulations for the 



materials they contain. 



Drum and container handling should be approached in a systematic, stepwise manner, 



especially when the contents are unknown or containers are in poor condition.  Inspection, 



opening, sampling, overpacking, and staging requirements for drums and containers are 



described below 



1.1.1.1.0000    RESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIES    



Operating unit health and safety managers (HSMs) are responsible for providing technical 



guidance to project managers and site safety coordinators (SSC) on drum and container 



handling procedures.  Project managers are responsible for ensuring implementation of this 



SWP, when warranted, on their projects.  SSCs are responsible for enforcement of this SWP 



at the work site.  Field personnel are required to adhere to drum and container handling 



guidelines and procedures. 



2.2.2.2.0000    DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER INSPECTIONINSPECTIONINSPECTIONINSPECTION    



Drums or containers must be visually inspected before any work is conducted in order to 



gain as much information as possible about their contents.  Field personnel should 



document in the field logbook the following information: 



• Any labels or other markings indicating possible contents; 



• Drum or container condition (such as rusted, leaking, or dented); 



• Signs of pressure (such as bulging or swelling); 
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• Drum or container size, construction, and type; and 



• Configuration of drum or container head (open or closed top). 



After observations are documented in the field logbook, each drum or container should be 



labeled with an identification code for future tracking. 



3.3.3.3.0000    DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER OPENINGOPENINGOPENINGOPENING    



For efficient and safe drum or container opening, personnel must adhere to the guidelines 



below. 



• If available, remote-controlled drum or container opening equipment should be 



used. 



• In order to protect the employee, a suitable shield shall be placed between the 



employee and the drum being opened. 



• Only spark-proof tools should be used to open drums and containers. 



• Drums or containers containing unknown materials should be opened using Level B 



personal protection, including splash protection. 



• Drums or containers containing radioactive material should not be opened or 



handled until the appropriate personnel with expertise in this area have been 



consulted. 



• Air monitoring equipment should be available near the drum or container being 



opened, such as combination oxygen and combustible gas meters, colorimetric 



tubes, and photoionization detectors. 



• Tools used for drum or container opening should be decontaminated after each use 



to avoid mixing incompatible wastes. 



• Drums or containers should be resealed as soon as possible to minimize vapor 



generation. 



• If possible, drums or containers exhibiting signs of pressure should not be opened. 
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• Drum or container size, construction, and type; and 



• Configuration of drum or container head (open or closed top). 



After observations are documented in the field logbook, each drum or container should be 



labeled with an identification code for future tracking. 



3.3.3.3.0000    DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER OPENINGOPENINGOPENINGOPENING    



For efficient and safe drum or container opening, personnel must adhere to the guidelines 



below. 



• If available, remote-controlled drum or container opening equipment should be 



used. 



• In order to protect the employee, a suitable shield shall be placed between the 



employee and the drum being opened. 



• Only spark-proof tools should be used to open drums and containers. 



• Drums or containers containing unknown materials should be opened using Level B 



personal protection, including splash protection. 



• Drums or containers containing radioactive material should not be opened or 



handled until the appropriate personnel with expertise in this area have been 



consulted. 



• Air monitoring equipment should be available near the drum or container being 



opened, such as combination oxygen and combustible gas meters, colorimetric 



tubes, and photoionization detectors. 



• Tools used for drum or container opening should be decontaminated after each use 



to avoid mixing incompatible wastes. 



• Drums or containers should be resealed as soon as possible to minimize vapor 



generation. 



• If possible, drums or containers exhibiting signs of pressure should not be opened. 
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4.4.4.4.0000    DDDDRUM AND CONTAINER RUM AND CONTAINER RUM AND CONTAINER RUM AND CONTAINER SAMPLINGSAMPLINGSAMPLINGSAMPLING    



Drum and container sampling poses a variety of potential hazards to worker health and 



safety, including direct contact with hazardous materials, inhalation of hazardous vapors, 



and the possibility of drum or container explosion or rupture.  The guidelines below should 



be used to properly sample drums and containers. 



• Prior to sampling, a sampling plan must be developed that includes the following 



information:  



− Background information on the waste; 



− Which drums or containers will be sampled; 



− Appropriate sampling devices; and 



− Sample containers to be used, 



• Sampling personnel should not stand on drums or containers or lean over other 



drums or containers to obtain samples. 



• All phases in the vertical cross section of each drum or container should be 



sampled. 



• Disposable glass tubing or other disposable sampling devices should be used to 



sample liquid. 



• When sampling liquids, absorbent pads should be placed on drum tops to collect 



spillage that may occur while transferring samples into containers. 



• Sampling personnel should document container number, any container labeling, 



sampling date and time, and number and color of different phases. 



5.5.5.5.0000    DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER OVERPACKINGOVERPACKINGOVERPACKINGOVERPACKING    



During an emergency, drums and containers should be handled as detailed below. 



• Leaks should be plugged or patched immediately if this can be done without risk. 
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• Damaged drums and containers should be placed in an overpack container with 



absorbent pads to collect any spilled material or the contents transferred into a 



clean, compatible drum or container. 



• Absorbent material should be used to collect any leakage that may occur during 



shipment. 



During remedial actions, the procedures below apply to drum and container handling. 



• Drums or containers should be placed in overpack containers, and any 



identification number assigned to the drum or container should be placed on the 



outside of the overpack container. 



• If drum or container contents are to be bulked with other drum or container 



contents, the compatibility of the contents should be verified by a field 



characterization study prior to bulking. 



6.6.6.6.0000    DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER DRUM AND CONTAINER STAGINGSTAGINGSTAGINGSTAGING    



Staging refers to moving drums or containers in an organized manner to predesignated 



areas.  Drums or containers may be staged to facilitate characterization and remedial action 



and also to protect drums or containers from potentially hazardous site conditions (such as 



high temperatures and proximity to ignition sources or heavy equipment).  To ensure that 



staging is conducted in a safe and efficient manner, the guidelines below should be 



followed. 



• Staging activities should be kept to a minimum to prevent hazards associated with 



increased handling of drums or containers. 



• The staging area should be as close as possible to the site exit. 



• The staging area should be level and covered with plastic sheeting or absorbent 



material. 



• The staging area should be diked to contain possible spills. 
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• Drums or containers should be secured on pallets whenever possible to aid in the 



safe movement of drums or containers and to isolate the drums or containers from 



the soil surface. 



• Drums or containers should not be stacked on top of each other. 



• Drums or containers should be staged according to chemical composition of the 



contents.  Drums or containers containing incompatible materials should be kept 



segregated. 



• Drums and containers should be staged far enough apart to allow for the 



movement of equipment and personnel. 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining 



proper training and qualification from their employer before performing operations described in this SWP. 
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HEAT ILLNESS PREVENTION
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This safe work practice (SWP) describes situations where heat stress is likely to occur and 



provides procedures for the prevention and treatment of heat-related injuries and illnesses.  



Wearing personal protective equipment (PPE), especially during warm weather, puts employees at 



considerable risk of developing heat-related illness.  Health effects from heat stress may range 



from transient heat fatigue or rashes to serious illness or death. 



Many factors contribute to heat stress, including PPE, ambient temperature and humidity, 



workload, and the physical condition of the employee, as well as predisposing medical conditions.  



However, the primary factors are elevated ambient temperatures in combination with fluid loss.   



Because heat stress is one of the more common health concerns that may be encountered during 



field activities, employees must be familiar with the signs, symptoms, and various treatment 



methods of each form of heat stress.  Heat stroke is the most serious heat-related illness—it is a 



threat to life and has a 20 percent mortality rate.  Direct exposure to sun, poor air circulation, 



poor physical condition, and advanced age directly affect the tendency to heat stroke.  Table 1 



lists the most serious heat conditions, their causes, signs and symptoms, and treatment. 



Training is an important component of heat stress prevention.  Employees are instructed to 



recognize and treat heat-related illnesses during 8-hour health and safety refresher and first aid 



training courses.  When working in hot environments, specific steps should be taken to lessen the 



chances of heat-related illnesses.  These include the following: 



• Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent) 



• Ensuring that frequent breaks are scheduled so overheating does not occur 



• Revising work schedules, when necessary, to take advantage of the cooler parts of 



the day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall). 



When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient 



temperature and maximum wearing time per excursion are as shown in Table 2. 
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TABLE 1TABLE 1TABLE 1TABLE 1    



HEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIONSNSNSNS    



Condition Causes Signs and Symptoms Treatment 



Heat cramps Fluid loss and 



electrolyte imbalance 



from dehydration 



• Painful muscle 



cramps, especially in 



legs and abdomen 



• Faintness 



• Profuse perspiration 



• Move affected worker to cool location 



• Provide sips of liquid such as 



Gatorade® 



• Stretch cramped muscles 



• Transport affected worker to hospital if 



condition worsens 



Heat 



Exhaustion 



Blood transport to skin 



to dissipate excessive 



body heat, resulting in 



blood pooling in the 



skin with inadequate 



return to the heart 



• Weak pulse 



• Rapid and shallow 



breathing 



• General weakness 



• Pale, clammy skin 



• Profuse perspiration 



• Dizziness 



• Unconsciousness 



• Move affected worker to cool area 



• Remove as much clothing as possible 



• Provide sips of cool liquid or Gatorade® 



(only if conscious) 



• Fan the person but do not overcool or 



chill 



• Treat for shock 



• Transport to hospital if condition 



worsens 



Heat Stroke Life threatening 



condition from 



profound disturbance 



of body’s heat-



regulating mechanism 



• Dry, hot, and flushed 



skin 



• Constricted pupils 



• Early loss of 



consciousness 



• Rapid pulse 



• Deep breathing at 



first, and then shallow 



breathing 



• Muscle twitching 



leading to convulsions 



• Body temperature 



reaching 105 or 



106 °F or higher 



• Immediately transport victim to medical 



facility 



• Move victim to cool area 



• Remove as much clothing as possible 



• Reduce body heat promptly by dousing 



with water or wrapping in wet cloth 



• Place ice packs under arms, around 



neck, at ankles, and wherever blood 



vessels are close to skin surface 



• Protect patient during convulsions 
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TABLE 2TABLE 2TABLE 2TABLE 2    



SUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINES WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE    



Ambient Temperature Maximum PPE Wearing Time per Excursion 



Above 90 °F 15 minutes 



85 to 90 °F 30 minutes 



80 to 85 °F 60 minutes 



70 to 80 °F 90 minutes 



60 to 70 °F 120 minutes 



50 to 60 °F 180 minutes 



Source: National Institute for Occupational Safety and Health (NIOSH).  1985.  Memorandum Regarding 



Recommended Personal Protective Equipment Wearing Times at Different Temperatures.  From Austin 



Henschel.  To Sheldon Rabinovitz.  June 20. 



To monitor the level of an employee’s heat stress, the following should be measured: 



• Heart Rate:  Count the radial (wrist) pulse during a 30-second period as early as possible 



in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest 



period, shorten the next work cycle by one-third and keep the rest period the same. 



 If the heart rate still exceeds 110 beats per minute at the next period, shorten the 



following work cycle by one-third. 



• Oral Temperature:  Use a clinical thermometer (3 minutes under the tongue) to measure 



the oral temperature at the end of the work period.  If oral temperature exceeds 99.6 °F 



(37.6 °C), shorten the next work cycle by one-third without changing the rest period.  If 



oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the 



following work cycle by one-third.  Do not permit a worker to wear impermeable PPE when 



his or her oral temperature exceeds 100.6 °F (38.1 °C). 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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Biological hazards, or “biohazards,” include plants, animals or their products, and parasitic or 



infectious agents that may present potential risks to worker health.  This safe work practice 



(SWP) discusses procedures for working with biohazards, preventive guidelines, and first-aid 



procedures for the most common hazards field staff are likely to encounter.  This SWP does not 



address biohazards such as those associated with medical waste.  Procedures for working with 



this type of biohazard should be addressed in the site-specific health and safety plan (HASP), 



construction health and safety plan (C-HASP), job safety analyses (JSAs), activity hazard 



analyses (AHAs), or other health and safety project planning documents on a case-by-case 



basis. 



During preparation for site work, the document preparer should consider which plants, 



animals, and other biological agents may be encountered; assess their potential risk to project 



personnel; and attach this SWP to the document if necessary.  Office health and safety 



representatives should become familiar with biological hazards indigenous to the geographical 



area in which most of their office personnel work and assist in evaluating the risks to personnel 



on projects staffed from their offices.  SWPs for insects, snakes, animals, plants, waterborne 



pathogens (giardia), and hantavirus are provided below. 



1.1.1.1.0000    INSECTSINSECTSINSECTSINSECTS    



SWPs for reducing the chance of insect bites or stings and for treating bites or stings are listed 



below. 



• Workers should keep as much skin area covered as possible by wearing long-



sleeved shirts, long pants, and a hat.  Pant legs should be tucked into socks or 



boots and shirts into pants.  In addition, workers should wear light colored 



clothing.   



• A proven insect repellent should be used on bare skin and clothing. 



• When possible, tall grasses and brush that could harbor ticks should be avoided. 



• Several times during the day and at the end of the work day, each worker should 



perform a check for evidence of imbedded ticks or previous bites.  Particular 



attention should be paid to the scalp, neck, ankles, back of the legs, and waist. 
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• When opening well covers, vaults, or other closed items, workers should watch 



for hornet or wasp nests and black widow or brown recluse spiders.  Workers 



should never reach into spaces with unprotected arms. 



• Workers should watch carefully for bees around open soft drinks or food. 



• If a worker is stung by a bee, the stinger should be carefully removed, if present.  



The wound should be washed and a cold pack applied.  Allergic reaction should 



be watched for and is evidenced by extreme swelling, redness, pain, or difficulty 



breathing. 



• If  a worker is stung or bit by a spider or scorpion, medical attention should be 



obtained immediately. 



2.2.2.2.0000    SNAKESSNAKESSNAKESSNAKES    



SWPs for encounters with snakes and for treating snakebites are listed below. 



• Workers should avoid walking in areas known to harbor snakes.  Workers should 



be cautious when picking up or moving items that have been on the ground. 



• Workers should wear boots made of heavy material that protect the ankles and 



pants. Heavy work gloves should be worn for picking up items. 



• If one snake is encountered, others may be present.  Workers should leave the 



area by retracing their steps. 



• If a worker is bitten, the wound should be washed and the injured area 



immobilized and kept lower than the heart, if possible.  Ice or a tourniquet 



should not be applied to a snake bite.  The wound should not be cut.  If medical 



care is more than 30 minutes away from a work site, a snakebite kit should be 



available on site and workers should know how to use it. 



3.3.3.3.0000    ANIMALSANIMALSANIMALSANIMALS    



SWPs for encounters with animals and for treating associated wounds are listed below. 
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• If workers encounter a wild animal, the animal should be observed for unusual 



behavior such as a nocturnal animal out during the day, drooling, an appearance 



of partial paralysis, irritability, meanness, or a strangely quiet demeanor. 



• Workers should never touch the body of a dead animal because certain diseases 



could be carried by fleas still on the body.   



• Workers should avoid animal droppings (including bird droppings).  Pathogens, 



some of which can become airborne, may still be present in the droppings. 



• If a worker is bitten, he or she should get away from the animal to avoid further 



bites.  Workers should not try to stop, hold, or catch the animal. 



• If the wound is minor, it should be washed with soap and water.  Any bleeding 



should then be controlled, and an antibiotic ointment and dressing should be 



applied.  All animal bite wounds should be watched for signs of infection. 



• If the wound is bleeding seriously, the bleeding should be controlled but the 



wound should not be cleaned.  Medical assistance should be summoned 



immediately. 



• If a rabid animal is suspected, immediate medical attention should be 



summoned.  If possible, workers should try to remember what the rabid animal 



looked like and the area in which it was last seen.  The animal should be 



reported by calling the local emergency number. 



4.4.4.4.0000    PLANTSPLANTSPLANTSPLANTS    



SWPs for plants are as follows: 



• Workers should be aware of the types and appearances of poisonous plants in 



the work site area.  Poison ivy, oak, and sumac are the most frequently 



encountered plants that can cause reaction from casual contact.  If a worker is 



extremely sensitive to these plants, he or she should avoid the area entirely 



because airborne drift could be sufficient to cause a reaction.  Other plants, such 



as fireweed, can cause painful, short-term irritation and should be avoided as 



well.  Workers should avoid touching face and eye areas after contact with any 



suspicious plant. 
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• Workers should wear proper clothing if working in or near overgrown areas.  



Disposable outerwear should be used, if necessary, and workers should not 



touch the material with bare hands during removal if the outerwear may have 



contacted poisonous plants. 



• If contact with a poisonous plant has occurred, the affected area should be 



immediately washed thoroughly with soap and water.   If a rash or weeping sore 



has already begun to develop, a paste of baking soda and water should be 



applied to the area several times a day to reduce discomfort.  Lotions such as 



Calamine or Caladryl should be applied to help soothe the area.  If the condition 



gets worse and affects large areas of the body or the face, a doctor should be 



consulted. 



• Bushy and wooded areas should be thoroughly checked for thorn-bearing trees, 



brush, and bramble.  In some cases, impalement can cause severe pain or 



infection. 



5.5.5.5.0000    WATERBORNE PATHOGENSWATERBORNE PATHOGENSWATERBORNE PATHOGENSWATERBORNE PATHOGENS----GIARDIAGIARDIAGIARDIAGIARDIA    



Giardia is a waterborne pathogen consisting of a protoplasmic parasite of the mammalian 



digestive tract.  Giardia is present worldwide, with the highest occurrence in areas with poor 



sanitation.  In the United States, most reported cases are in mountainous regions where 



drinking water is obtained from streams and is unfiltered or untreated. 



Giardia is contracted by ingesting water contaminated with giardia cysts in the dormant state.  



Giardia parasites can only thrive in the digestive tracts of mammals.  Dormant giardia 



organisms enter water through the feces of infected animals or humans.  Giardia symptoms 



include severe diarrhea and upset stomach.  Some people are asymptomatic but can transmit 



the disease to others.  Medical treatment of giardia can be difficult and unpleasant; therefore, 



prevention is critical.  Precautions for preventing exposure to giardia are listed below. 



• Workers should assume that all fresh water streams are infected with the giardia 



organism and not drink any untreated water. 



• Team members collecting sediment and water samples from streams should 



wash their hands thoroughly with soap and water after collecting the samples. 
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• Giardia parasites are relatively easy to destroy or filter.  Water should be treated 



for drinking or cooking with iodine or another recommended giardia treatment 



before use. 



6.6.6.6.0000    HANTAVIRUSHANTAVIRUSHANTAVIRUSHANTAVIRUS    



Hantavirus pulmonary syndrome (HPS) is a potentially fatal infection caused by a rodent-borne 



hantavirus.  HPS begins with a brief illness most commonly characterized by fever, muscle 



pain, headache, coughing, and nausea or vomiting.  Other early symptoms include chills, 



diarrhea, shortness of breath, abdominal pain, and dizziness.  In the first identified cases of 



HPS, this stage of the infection lasted 2 to 5 days before victims were hospitalized.  Typically, 



by the time of hospitalization, victims were found to have tachycardia  (a heart rate of greater 



than 100 beats per minute) and tachypnea (a breathing rate of greater than 20 breaths per 



minute).  Fever was also common.  In most cases, death occurred within 2 to 16 days of the 



onset of symptoms, and victims exhibited pulmonary edema and severe hypotension. 



Currently, experts believe that HPS is spread by the deer mouse (Peromyscus maniculatus).  



Though the deer mouse has been found to be the primary host of hantavirus, several other 



rodent species have also tested positive for the virus.  Pinon mice (Peromyscus truei), brush 



mice (Peromyscus boylii), and western chipmunks (Tamia spp.) are also likely to carry the virus.  



Also, cases of HPS have been reported in areas of the United States where these particular 



rodents are not indigenous. 



Infected rodents shed the virus in their urine, feces, and saliva.  Humans can be exposed to the 



virus through (1) inhalation of suspended rodent excreta or dust particles containing rodent 



excreta, (2) introduction of rodent excreta into the eyes or broken skin, and (3) ingestion of 



food or water contaminated by rodent excreta.  HPS has a reported mortality rate of 55 



percent.  Transmission of hantavirus from infected individuals to healthy persons has not been 



documented. 



Prevention of HPS infection is essential because no known antidote and no specific treatment 



exists for treating HPS.  Therefore, employees should practice risk reduction and control 



measures.  Guidelines for workers in locations that may have rodent infestations or habitats 



are listed below. 



• The best approach for HPS control and prevention is through environmental 



hygiene practices that deter rodents from colonizing the work environment. 
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• Information about the symptoms of HPS and detailed guidance on preventive 



measures should be provided to all employees assigned to field activities. 



• Medical attention should be sought immediately for workers who develop a 



febrile or respiratory illness within 45 days of the last potential exposure to 



rodents.  Attending physicians should be advised of each worker’s potential for 



occupational exposure to hantavirus.  Physicians should contact local health 



authorities promptly if hantavirus-associated illness is suspected.  A blood 



sample should be obtained from the affected worker and forwarded with the 



baseline serum sample through the state health department to the Centers for 



Disease Control and Prevention for hantavirus antibody testing. 



• Respiratory protective equipment should be worn when handling rodents, when 



removing rodents from traps, and when working in areas with evidence of rodent 



droppings or hair.  Respiratory protective equipment should include, at a 



minimum, a half-face air-purifying respirator (APR) or powered APR equipped with 



a high-efficiency particulate air (HEPA) filter (P100).  Full-face regulators may be 



needed under some circumstances.  Respiratory protective equipment should be 



used in accordance with Occupational Safety and Health Administration 



regulations. 



• Dermal protection should be worn when handling rodents or traps containing 



rodents, or if contact with contaminated surfaces could occur.  Dermal 



protection should include rubber or plastic gloves that should be washed and 



disinfected before removal. 



• A trap contaminated with rodent urine or feces or in which a rodent was 



captured should be disinfected with a commercial disinfectant or a 0.4 percent 



bleach solution.  A dead rodent should be disposed of by placing the carcass in a 



plastic bag containing enough general-purpose household disinfectant to 



thoroughly wet the carcass.  The bag should be sealed and disposed of by 



burning or by burying it in a 2- to 3-foot-deep hole.  Local and state health 



departments can also provide appropriate disposal methods. 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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SAFE DRILLING PRACTICES 
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This document establishes safe work practices (SWP) to follow during drilling operations.  These 



SWPs are based on suggested safety procedures provided in the National Drilling Association’s 



“Drilling Safety Guide.”  Procedures to follow before, during, and after drilling are listed below. 



Before beginning any drill operation, each employee must conform to the following requirements: 



• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 



pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the drill rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that drill masts or other projecting devices will be farther than 25 feet in any 



direction from overhead power lines. 



• Ensure that the drill rig and any other machinery used is inspected daily by competent, 



qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 



precaution.   



• Drill rig operators will be instructed to report any abnormalities, such as equipment failure, 



oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 



While the drill rig is operating, employees must: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving drill rig parts. 











Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



Document Control NumberDocument Control NumberDocument Control NumberDocument Control Number::::    



SWP SWP SWP SWP 5555----4444    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    



SAFE DRILLING PRACTICESSAFE DRILLING PRACTICESSAFE DRILLING PRACTICESSAFE DRILLING PRACTICES 



Page Page Page Page 2222 of  of  of  of 3333    



 



The online version of this document supersedes all other versions.  Paper copies of this document are uncontrolled.  



The controlled version of this document can be found on the Tetra Tech Intranet. 
 



• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  



The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate drill rigs. 



• Workers should not assume that the drill rig operator is keeping track of the rig’s exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with drill rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Auger sections and other equipment are extremely heavy.  All lifting precautions should be 



taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 



straps, and other equipment, should be used to safely transport heavy equipment too 



heavy to safely lift. 



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  



• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 
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• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded to prevent the buildup of 



static electricity. 



• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 



should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc.   Any reuse of the SWP without Tetra 



Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 



from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 



from their employer before performing operations described in this SWP. 
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APPENDIX C-7 
 



SAFE DIRECT-PUSH PRACTICES 
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This document establishes safe work practices (SWP) to follow during operating involving boring 



using direct push technology (DPT).  These SWPs are based on suggested safety procedures 



provided in the National Drilling Association’s “Drilling Safety Guide.”  Procedures to follow before, 



during, and after drilling are listed below. 



Conventional and sonic drilling rigs can penetrate virtually any material to great depth, but they 



are expensive and cumbersome to operate in environmental investigations.  Contaminated 



material brought to the surface requires special handling and can be a safety concern for 



workers.  An alternative, the direct-push cone penetrometer, was developed in the 1930s in The 



Netherlands.  This device uses up to 40,000 pounds of hydraulic force to push a steel 



instrumented cone or a sampling device into the ground.  No material comes to the surface 



unless soil or groundwater samples are being collected. Direct-push technology eliminates the 



need for disposal of cuttings and solidification of drilling fluid.  Therefore, DPT is frequently used 



for environmental investigation applications as an alternative to conventional drilling.  



Before beginning any DPT operation, employees must understand and comply with the following 



requirements: 



• Safety glasses or goggles, steel-toed work boots, hard hat, a shirt and full-length pants 



must be worn when working with or near the direct push rig.  Shirts must be tucked in at 



the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the direct push rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that the direct push rig and any other machinery used is inspected daily by 



competent, qualified individuals.  The site safety coordinator (SSC) will ensure compliance 



with this precaution. 



• Direct push rig operators will be instructed to report any abnormalities, such as equipment 



failure, oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 
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While the direct push rig is operating, employees should be aware of the following: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving direct push rig parts. 



• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the direct push rig and mast from overhead transmission 



lines.  The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate direct push rigs. 



• Workers should not assume that the direct push rig operator is keeping track of their exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with direct push rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  
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• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 



• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded and grounded to prevent 



the buildup of static electricity. 



• Keep direct push rigs in the exclusion zone until work has been completed.  Such 



equipment should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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 APPENDIX D 
 



HOSPITAL ROUTE MAP











Directions to Citrus Valley Medical Center: Queen of the Valley Campus



1115 South Sunset Avenue, West Covina, CA 91790-3940​ - (626) 962-4011​



6.6 mi – about 17 mins











These directions are for planning purposes only. You may f ind that construction projects, traffic, w eather, or other events may cause



conditions to dif fer from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your



route.



Map data ©2011 Google



Directions w eren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.



16900 Chestnut St, Industry, CA 91748​



1. Head west on Chestnut St



About 1 min



go 0.4 mi



total 0.4 mi



2. Continue onto Bixby Dr go 0.2 mi



total 0.6 mi



3. Turn right onto E Gale Ave



About 2 mins



go 0.7 mi



total 1.3 mi



4. Turn right onto S Stimson Ave



About 1 min



go 0.5 mi



total 1.9 mi



5. Take the 3rd left onto Valley Blvd



About 4 mins



go 1.8 mi



total 3.7 mi



6. Turn right onto N Sunset Ave



About 8 mins



go 2.8 mi



total 6.5 mi



7. Make a U-turn at W Roseway St



Destination will be on the right



About 1 min



go 0.1 mi



total 6.6 mi



Citrus Valley Medical Center: Queen of the Valley Campus
1115 South Sunset Avenue, West Covina, CA 91790-3940​ - (626) 962-4011​
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DATE 5/29/13 NEW     REVISED   



JOB TITLE UTC - Soil Assessment JOB/TASK DESCRIPTION Soil Matrix/Soil Vapor Sampling 



ANALYSIS BY: 
(NAMES/TITLES) 



James Walker – Irvine Health and Safety Officer 



REVIEWED BY: (NAME/TITLE) Scott Parsons – Project Manager 



APPROVED BY: (NAME/TITLE) Scott Parsons – Project Manager 



REQUIRED AND/OR 
RECOMMENDED PERSONAL 
PROTECTIVE EQUIPMENT: 



Nirtile Gloves, steel toe boots, reflective safety vest,  safety glasses 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Core through surface concrete Concrete chips from saw, noise 
Wear safety glasses & hearing protection at all 
times 



Collect soil samples with a direct-push rig Chemical hazards Wear nitrile gloves during sampling activities 



   Screen for VOCs with a PID 



  
 Direct-push rig - Pinch points, hydraulic arms, 
noise 



Stay clear of the rig during operation, wear 
hearing protection during operation 



 Collect soil vapor samples Chemical hazards Wear nitrile gloves during sampling activities 



   Screen for VOCs with a PID 



  
 Direct-push rig - Pinch points, hydraulic arms, 
noise 



Stay clear of the rig during operation, wear 
hearing protection during operation 



      



INSTRUCTIONS FOR COMPLETING THE JOB SAFETY ANALYSIS FORM 
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Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA 
for job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, 
and for informing employees of specific job hazards and protective 
measures.  Set priorities for doing JSA's: jobs that have a history of many 
accident, jobs that have produced disabling injuries, jobs with high potential 
for disabling injury or death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  
The purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job or 
operation, interview an employee who is.  in addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Examining a specific job by breaking it 
down into a series of steps or tasks, will 
enable you to discover potential hazards 
employees may encounter. 



A hazard is a potential danger. The purpose of the 
Job Safety Analysis is to identify ALL hazards both 
those produced by the environment or conditions 
and those connected with the job procedure. 



Using the first two columns as a guide, decide what actions or 
procedures are necessary to eliminate or minimize the 
hazards that could lead to an accident, injury, or occupational 
illness. 



Each job or operation will consist of a set 
of steps or task. For example, the job might 
be to move a box from a conveyor in the 
receiving area to a shelf in the storage 
area. To determine where a step begins or 
ends, look for a change of activity, change 
in direction or movement. 



To Identify hazards, ask yourself these questions 
about each step: (1) Is there a danger of the 
employees striking against, being struck by, or 
otherwise making injurious contact with an object? 
(2) Can the employee be caught in, by, or between 



objects? (3) Is there potential for slipping, tripping, 
or falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? (4) Is 
the environment hazardous to safety and/or health 
(toxic gas, vapor, mist, fumes, dust, heat, or 
radiation)? 



Begin by trying to: (1) engineer the hazard out; (2) provide 



guards, safety devices, etc; (3) provide personal protective 



equipment; (4) provide job instruction training; (5) maintain 



good housekeeping; (6) insure good ergonomics (positioning 
the person in relation to the machine or other elements in 
such a way as to improve safety). 



Picking up the box from the conveyor and 
placing it on a handtruck is one step.The 
next step might be to push the loaded 
handtruck to the storage area (a change in 
activity). Moving the boxes from the truck 
and placing them on the shelf is another 
step.The final step might be returning the 
handtruck to the receiving area. 



List the recommended safe operating procedures. Begin with 
an action word. Say exactly what needs to be done to correct 
the hazard, such as, "lift using your leg muscles." Avoid 
general statements such as, "be careful." Give recommended 
action or procedure for each hazard. 



Close observation and knowledge of the job is 
important. Examine each step carefully to find and 
identify hazards - the actions, conditions, and 
possibilities that could lead to an accident.  



Serious hazards should be corrected immediately.  The JSA 
should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to 
perform the job. Some steps may not be 
performed each time; an example could be 
checking the casters on the handtruck. 
However, if that step is generally part of 



Compiling an accurate and complete list of 
potential hazards will allow you to develop the 
recommended safe job procedures needed to 
prevent accidents. 



Finally, review your input on all three columns for accuracy 
and completeness. Determine if the recommended actions or 
procedures have been put in place. Re-evaluate the job safety 
analysis as necessary.  
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Tetra Tech Incident Intervention Program  
 
 
1.0 Purpose 
Incident Intervention is the practice of activating medical management protocols 
following the first notice of a possible work related injury or illness.   Incident 
intervention conducted by qualified medical healthcare professionals provides a 
medical advocate for employee’s legitimate healthcare while also serving as an 
effective tool for the company to manage incidents, expedite the return to work, 
reduce OSHA recordables and lower workers compensation costs.   
 
Incident Intervention is most effective if actions take place within the “golden 
hour” after an incident has occurred and relies on immediate and thorough 
incident reporting.  The “golden hour” also allows for prompt medical evaluation 
and supports the timely filing of WC claims if applicable, client reporting 
requirements and OSHA recordkeeping determinations.  
 
This program outlines the procedures and basic Incident Intervention®



 



   protocols 
that may be activated upon report of a possible work related injury and illness.    



 
2.0 Scope 
These procedures are considered minimum enterprise guidelines and shall apply 
to all Tetra Tech operating units.   Individual operating units may implement more 
comprehensive incident intervention services as appropriate for their operations.  
 
 
3.0 Responsibilities 
 



Line Managers shall ensure that incident reporting requirements are 
communicated and understood by all employees under their authority.  Line 
Managers shall also ensure that immediate reporting of all work related incidents 
to the H&S Representative of their operating unit is performed so that incident 
intervention procedures may be activated.  Line management is also responsible 
to accompany any injured or ill employee to offsite medical evaluations.  



Line Management 



 



Since the first reports of injury or illness will be communicated to either the Field 
or Office Health and Safety Contact, it is important that these employees 
understand their key role in the incident intervention process.   Field and Office 
H&S Contacts must ensure prompt communication of all work related incidents to 
the appropriate H&S Representative within their operating unit so that incident 
intervention procedures may be activated.  



Field and Office Health and Safety Contacts 
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The H&S Representative of each operating unit shall be responsible to evaluate 
each reported incident and make a decision to either activate or not activate 
incident intervention procedures.  The H&S Representative shall place the initial 
call to activate incident intervention services and provide information about the 
incident at that time. 



Health and Safety 



 
The H&S Representative is also responsible to monitor the effectiveness of the 
initial incident intervention activities provided by WorkCare and approve 
additional services if warranted.  It is the responsibility of the H&S Representative 
to inform management of the additional costs associated with incident 
intervention services and obtain approval for those costs as needed.   
 
The H&S Representative also has the authority and responsibility to cease all 
incident intervention services if circumstances indicate that the maximum benefit 
of intervention has been provided.   
 



Employees are responsible to follow all incident intervention procedures as 
directed by either WorkCare or the operating unit H&S Representative. 



Employees 



 



WorkCare shall be responsible to provide all incident intervention services for a 
reported incident.  These services are to be provided promptly and shall be 
consistent with approved standard medical practices.   WorkCare must also 
ensure the following: 



Incident Intervention Services Provider (WorkCare) 



 
 Provide qualified and experienced personnel that clearly understand Tetra 



Tech’s Incident Intervention Program and effectively implement the 
program requirements,   



 Be cognizant and follow Tetra Tech’s notification and authorization 
requirements as outlined in the program.  WorkCare shall not perform any 
additional incident intervention services unless an approved authorization 
form is received from Tetra Tech,  



 When necessary, WorkCare shall direct Tetra Tech employees to clinics  
within the ESIS network if possible,   



 WorkCare personnel shall be thoroughly knowledgeable in OSHA 
recordkeeping requirements and ensure that the treating physician is 
advised of appropriate details, and 



 WorkCare shall conduct Tetra Tech Incident Intervention Program training 
with all employees assigned to the Tetra Tech account. 
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4.0 Incident Intervention Procedures 
 
4.1 All work related injuries and illnesses  
 
 If an injury or illness is severe or life threatening, obtain emergency 



medical assistance by dialing 911,    
 Employees shall immediately report all incidents to their supervisor,  
 Supervisory personnel shall immediately notify the office H&S contact and 



the H&S Representative of their operating unit,  
 Depending on the type of incident, the H&S Representative will activate 



WorkCare Incident Intervention services, and  
 Once WorkCare has been notified, H&S will provide employee and 



medical contact information to WorkCare. 
 
 
4.2 First Aid Incidents 
 
Professional judgment shall be used by the H&S Representative to determine 
whether or not a first aid call to WorkCare is warranted.  For example, very minor 
injuries that require only wound cleansing and cover will not require WorkCare 
notification.  In cases where a healthcare professional evaluation may be 
warranted or desired by the employee, the H&S Representative will contact 
WorkCare and activate incident intervention services.  Examples of incidents that 
may fall under this category include contusions, minor sprains or strains etc.     
 
 



 
First Aid Incident Intervention Protocol 



In those cases where a first aid injury or illness may warrant an evaluation from a 
healthcare professional, WorkCare will be notified and provide the following 
services: 
 
 Contact the employee, 
 Triage the incident and provide appropriate medical advice over the 



phone, 
 Refer the employee to a medical clinic for further evaluation if deemed 



necessary, 
 Follow up consultation within 24 hours, and 
 Provide a status report to Tetra Tech Operating Unit H&S Representative. 



 
After the initial golden hour intervention and a follow up consultation call – all 
other intervention services shall require approval by the Tetra Tech H&S 
Representative.  Services for first aid incident intervention shall not exceed 
$200.00 without an approved Authorization Form from Tetra Tech (Appendix A).   
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At that time WorkCare shall identify the additional services requested and 
provide an estimate of hours expected to close out the case.    
First aid incident intervention will not require the processing of workers 
compensation claim unless the employee is referred to a medical clinic for further 
evaluation.  
 
 
4.3 Incidents Requiring Offsite Medical Evaluation 
 
In those cases where an injury or illness requires an offsite medical evaluation or 
treatment beyond first aid, the employee shall be directed to an ACE approved 
medical provider (if possible) near the office or field location for evaluation and 
possible treatment.  In cases other than emergency medical treatment, the 
decision to seek an offsite medical evaluation shall be made by healthcare 
professionals at WorkCare.   
 
The direct supervisor or his/her designee shall accompany the injured or ill 
employee to the medical clinic and shall ensure that the Tetra Tech Medical 
Referral Package for offsite evaluation is completed by the employee and 
provided to the treating physician.   
 
Included in the Medical Referral package are Employee Instructions, Non 
Emergency Medical Referral Form, Treating Physician Instructions, an 
Authorization to Release and Disclose Health Information Form and state 
workers compensation program information.   The employee should complete 
and sign the Authorization to Release and Disclose Health Information Form and 
provide the Medical Referral Package to the treating physician.    
 
The Medical Referral Package is included in Appendix B of this document.  The 
Medical Referral Package will need to be supplemented with state specific 
workers compensation information.  
 
Examples of incidents that may require offsite medical evaluation include strain 
or sprain injuries where additional diagnostic procedures (x-ray, CT scan etc.) 
may be necessary to determine the nature and extent of the injury, lacerations 
that require sutures or other condition where signs and symptoms warrant a visit 
to an offsite medical facility.   
 











Tetra Tech, Inc., Health and Safety Manual Effective:  October 2007 
Incident Intervention Program  Revision No.:  1 
 
 



 5 



 
Offsite Incident Intervention Protocol 



For those incidents requiring offsite medical treatment, WorkCare will provide the 
following: 
 
 Contact the treating physician prior to the clinic visit to advise the clinic of 



the situation and request to be consulted on treatment,  
 Work with the treating physician on treatment options prior to prescribing 



treatment,  
 Work with the treating physician to implement Tetra Tech’s Return to Work 



Program,  
 Ensure that the treating physician is advised of OSHA recordkeeping 



requirements as necessary, 
 Request copies of medical records when applicable from treating 



physician, and  
 Provide service reports to Tetra Tech Operating Unit H&S Representative 



and the Corporate Health and Safety Director and Corporate Risk 
Management Administrator. 



 
WorkCare shall be authorized to provide the above incident intervention services 
when requested. Services for offsite incident intervention protocol services shall 
not exceed $ 350.00 without an approved Authorization Form from Tetra Tech 
(Appendix A).   At that time WorkCare shall identify the additional incident 
intervention services requested and provide an estimate of hours expected to 
close out the case.   Additional services will not be conducted unless approved 
by the Tetra Tech H&S Representative. 
 
WorkCare shall provide a brief outcome report upon closure of each incident to 
the Tetra Tech H&S Representative of the operating unit.  This report shall 
include the employee name, nature of injury, description of services provided, 
total cost and status of case.   
 
WorkCare shall notify the Tetra Tech H&S Representative in cases where offsite 
medical facilities do not cooperate with the Tetra Tech Incident Intervention 
Program.  
 
All incidents that result in offsite medical treatment will require the processing of 
a workers compensation claim.  If case management services provided by Tetra 
Tech’s Workers Compensation Insurance Carrier (ACE) are activated, ACE will 
become the primary contact for all incident intervention services. WorkCare will 
need to coordinate incident intervention activities with the ACE case manager.  
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4.4 Incidents Resulting in Hospitalization 
 
Typically incidents that require hospitalization will be assigned a case manager 
from ACE.  However, the H&S Representative from each operating unit shall 
determine if activating WorkCare Incident Intervention services may be 
beneficial.  In those cases, the protocol for Incidents Requiring Offsite Medical 
Evaluation shall be followed unless unit specific protocols have been established.   
ACE will be considered the primary contact on the case; WorkCare will need to 
coordinate activities with the ACE case manager.  
 
 
4.5 OSHA Recordkeeping Review  
 
In cases where incident intervention services have been activated and the 
employee has been sent for further evaluation offsite, the WorkCare health care 
professionals may be regarded as the most authoritative opinion for OSHA 
recordkeeping purposes.  
 
When work restrictions, days away or medical treatment are not clearly defined 
by the treating physician, WorkCare may be requested to evaluate the injury or 
illness and make a recommendation for OSHA recordkeeping purposes if 
appropriate.   
 
The Tetra Tech H&S Representative shall direct the following information be sent 
to WorkCare for review as needed: 
 
 Employee Medical Records,  
 Description of regular job duties, and  
 Description of modified job available if appropriate.  



 
 
4.6 Fit for Duty Exams 
 
On occasion an incident may result in the need to evaluate an employee’s fit for 
duty status.  In these cases WorkCare will be contacted and an appointment for 
an evaluation will be made.  WorkCare will follow the protocols as indicated in 
Tetra Tech’s DCN 3-02 Medical Surveillance Program.   
 
In these cases, The Tetra Tech H&S Representative shall direct the following 
information be sent to WorkCare for review as needed: 
 
 Employee Medical Records as applicable, 
 Description of regular job duties, and  
 Description of modified job available as applicable.  
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5.0 Reports 
 
WorkCare shall provide a service summary report to the operating unit H&S 
Representative upon closure of each incident where incident intervention 
services were rendered.  
 
WorkCare shall provide regular monthly reports of incident intervention services 
and outcomes for all Tetra Tech units to the Corporate H&S Director. This 
summary report shall include the employee name, nature of injury, description of 
services provided, hourly rate, and status of case, expected savings, WC and 
OSHA recordability outcome.   
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Page 1 of 3  Appendix G - UTC Checklist 



Site Name: _____________________________    Location:_____________________________________________ 



Contractor:_____________________________ 
UTC PM:_______________________________ 
Date Prepared:__________________________ 
Form Prepared by:________________________ 



UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Local Emergency Contact Information:    



 listing of emergency contacts (fire, police, 
ambulance, on site resources, hospital/clinic) names 
and phone numbers 



   



 Route to nearest appropriate hospital providing 
emergency services 



   



Scope of Work and Background Information on Project Site    



 Description of scope of work and reference to any 
work plans, etc. 



o Pre-work assessments 
o High risk hazard identification 



   



 Background information on site for context of scope 
of work 



   



Emergency Response Plan    



 Description of what constitutes an emergency – 
injury, illness, property damage, release, etc. 



   



 The steps to be taken – notifications to/by whom, 
first aid, evacuations, assembly, when/how to return 
to work 



   



 Subcontractors: Description for integration of 
information and requirements from prime (MSA 
contractor) to subcontracted services regarding 
Emergency Response procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Client (UTC/Business Unit or host site) Safety Procedures    



 Acknowledgement and reference/description of Site 
owner or other safety protocols for the site (e.g. UTC 
Business Unit programs such as CONNOPS, non-
UTC site ownership policies, etc.). 



   



    



Government and Underground Locator Contact Information    



 Listing of regulatory agency contacts for spills, 
releases, etc. 



   



 Listing of public and/or private underground utility 
locators 



   



Project Personnel and Relevant Information    



 List of personnel with roles and responsibilities    



 Includes Contractor and UTC personnel    



 Training requirements and verification    



Constituents of Potential Concern and Maximum Concentrations    



 List of contaminants, media, and concentrations    



 Hazards presented by contaminants – toxicity, 
exposure routes, action levels (TWAs, TLVs, PELs, 
etc.) 



   



Potential Airborne Concerns    



 Air monitoring requirements/protocols    



 Instruments to be used – calibration, use frequency, 
limitations, and action levels 



   



Waste Management – IDW: Characteristics, volumes, handling, etc.    



 Information regarding IDW or other waste generation 
and handling protocol and procedures 
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UTC REMEDIATION GROUP 



Site Specific Health and Safety Plan Minimum Standards Checklist 
(continued) 



 
HASP Item Description Location 



in HASP 
Not 
Included 



Comment 



Details on Project Steps with Hazard Assessments, Precautions, 
etc. (JSA, JHA, etc,) 



   



 JHAs for all scope of work aspects    



Documentation Requirements per HASP and Other Attachments    



 Daily production/tailgate meetings    



 Utility location logs     



 Monitoring instrument calibration     



 Air monitoring logs     



 Equipment inspections (includes vehicles, drill rigs, 
generators, etc.), 



   



 MSDS     



 Permits (hot work, LOTO, confined space, etc.); 
internal and external  



   



 Incident reporting procedures/forms    



 Copies of “client” safety procedures    



 Subcontractor information and safety plans    



    



    



 
This checklist is to be completed by Contractor preparing HASP and included with copy provided to UTC Remediation Project 
Manager for review. 
HASP Item Description: Items shaded in gray are main focus points.  Sub items provide detail. 
Location in HASP: Provide page numbers 
Not Included: For those items not included in HASP, provide comment or explanation as to reason or lack of necessity. 
 











UTC Remediation Group 
Contractor Job Site Inspection Form 



Rev.: 5/28/2008 1   



Contractor:____________________  UTC P.O. # :____________________ 



JobTitle:_________________________  Location:___________________________ 



A “No” answer to any statement listed below requires an Action by the contractor. 



# Description YES NO N/A Completion 



Date 



I Health and Safety Plan     



 1.   Is a HASP available for this project?     



 2.   Does HASP include completed minimum standards checklist?     



      



II. Housekeeping     



 1. Aisles/passageways clear & unobstructed. (Exception: Project  



conducted in aisle/passageway)  



    



 2. Means of  egress clear & unobstructed.     



 3. Materials/equipment properly stored.     



 4. Tripping hazards eliminated.      
      



III. Personal Protective Equipment     



 1. Eye/Face Protection worn.     



 2. Hard Hats worn. (When required)     



 3. Hearing Protection worn. (When required)     



 4. Appropriate gloves worn. (When required)     



 5. Foot protection worn. (When required)     



 6. Respirators worn. (When required)     



 7. Other (Explain)     
      



IV. Fire Prevention/Hot Work     



 1. Hot Work Permit properly completed & posted.     



 2. Fire Marshal or representative present.     



 3. Fire extinguishers available.     



 4. Flammable materials properly stored.     



 5. Flammable liquids containers properly grounded/bonded      



 6. No Smoking in area.     



 7.    Are weld flash curtains used. (When required)     
      



V. Lockout/Tagout     



 1. Lockout/Tagout Request properly completed.     



 2. All appropriate equipment/utilities locked/tagged.     



 3. Affected employees have been notified.     
      



VI. Permit Required Confined Space     



 1. Permit properly completed & posted.     



 2. Attendant inplace.     



 3. Rescue equipment in place.     



 4. Ventilation in place & operational.     
      



VII. Electrical     



 1. Equipment/tools/extension cords in good condition.     



 2. Electrical equipment properly grounded.     



 3. GFCI’s are being used.     











UTC Remediation Group 
Contractor Job Site Inspection Form 



Rev.: 5/28/2008 2   



 4. Electrical cords routed properly.     



 



 



A “No” answer to any statement listed below requires an Action by the contractor. 



 



# Description YES NO N/A Completion 



Date 



VIII. Chemicals/Hazardous Materials     



 1. Chemicals are properly stored.     



 2. All containers properly labelled.     



 3. Waste properly disposed.     



 4. Ventilation in place & operational (When required).     



 5. Air monitoring in place & operational (When required).     
      



IX. Gas Cylinders     



 1. Cylinders secured in upright position.     



 2. Incompatible cylinders stored separately.     



 3. Regulators & hoses in good condition.     
      



X. Material Handling     



 1. Cranes/Hoists in good condition. (When required)     



 2. Slings in good condition. (When required)     



 3. Cranes/hoists operated properly. (When required)     



 4. Powered industrial trucks in good condition. (When required)     



 5. Powered industrial trucks being operated properly. (When 



required) 



    



 6. All material handling equipment inspected daily.     
      



XI. Elevated Work     



 1. Ladders made of wood/fiberglass.     



 2. Ladders in good condition & have proper  safety feet.     



 3. Extension ladders properly tied off.     



 4. Ladders properly used.     



 5. Mobile lifts (JGL, scissor lift) in good condition.     



 6. Mobile lifts properly used.     



 7. Scaffolding erected properly.     



 8. Personal fall protection properly used. (When required)     



 9. Area properly barricaded. (When required)     
      



XII. Excavations     



 1. Proper shoring/sloping. (When required)     



 2. Adequate means of egress in place. (When required)     



 3. Area properly barricaded. (When required)     



 4.    SWPPP plans updated or developed as necessary.     



XIII. Other     



 1.   Proper ventilation used where gas-powered equipment used.     



 2.  Secondary containment for fuel/oil storage.     
 



Contractor Project Supervisor:________________________________ Date:_____________ 



UTC Remediation Contract Coordinator:________________________ Date:_____________ 
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APPENDIX H 
 



RECORD OF REVIEW 
 











RECORD OF REVIEW/REVISIONS 



 



Date Section Modification Made by: 
5-30-2013 All Updated introduction, TT and 



subcontractor personnel, and 



scope of work.   



Scott Parsons/James 



Walker 



5-30-2013 All General review; minor edits to 



text for scope of work, hazard 



identification 



Michelle Gillie 



5-30-2013 Section 4.1 Updated chemical hazard review; 



added predictive modeling 



findings for worst case vapor 



concentrations 



Michelle Gillie 



5-30-2013 Appendix C Added Appendix C-6 and C-7  James Walker 



5-30-2013 Appendix G  Added Appendix G Scott Parsons/James 



Walker 



5-30-2013 Appendix F Added Appendix F James Walker/ Scott 



Parsons 
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17885 Von Karman Avenue, Suite 500, Irvine, CA  92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratechgeo.com     www.tetratech.com 



 
 
 
October 31, 2014 
 
California Regional Water Quality Control Board 
320 West 4th Street, Suite 400 
Los Angeles, California 90013 
 



Attention: Mr. Bizuayehu Ayele 
 
Subject: Work Plan for Soil Vapor Extraction Optimization 
  Former Carrier Corporation Site 
  City of Industry, California 
 



Dear Mr. Ayele: 
 



This correspondence documents that the above-referenced Work Plan for Soil Vapor Extraction 
Optimization at the former Carrier Corporation (Carrier) facility in City of Industry Avenue was transmitted 
to the Los Angeles Regional Water Quality Control Board (LARWQCB) today by way of upload to 
GeoTracker.  This Work Plan describes the proposed methodologies and procedures for performing a 
membrane interface probe (MIP) investigation, installing soil vapor probes, and collecting and analyzing 
soil matrix and soil vapor samples in Areas of Concern (AOCs) 1 and 2 to assess and optimize the 
performance of the existing SVE system. 
 
Your prompt review and approval of the Work Plan would be greatly appreciated to enable us to 
commence the field work.   
 



If you have any questions or require additional information please do not hesitate to call the undersigned 
at (949) 809-5222. 
 



Sincerely, 
Tetra Tech  



 
 
 
Scott Parsons 
Principal Engineer 



  
cc: Paul Dinardo, United Technologies Corporation 













From: Barquest, Bradley A UTCHQ
To: Chavira, Raymond
Cc: Platt, David UTC; Yeich, Brian J UTCHQ; Scott.Parsons@tetratech.com; Maldonado, Lewis
Subject: UTC’s response to EPA’s October 23, 2014 letter entitled: “Draft Reinjection Presentation for Regional Board –


 Puente valley Operable Unit, Shallow Zone North of Puente Creek email dated 16 October 2014”
Date: Tuesday, November 11, 2014 2:23:49 PM
Attachments: UTC Response to EPA"s Letter of October 23, 2014 (11-11-2014).pdf


Ray, the attached file contains UTC’s response to EPA’s October 23, 2014 letter entitled:
 “Draft Reinjection Presentation for Regional Board – Puente valley Operable Unit,
 Shallow Zone North of Puente Creek email dated 16 October 2014”.


 
Call or e-mail with questions
 
Bradley A Barquest, R.G. 
United Technologies Corporation 
Telephone 763-432-5695 
e-fax         860-622-0566 
bradley.barquest@utc.com
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